A. rAJIMIEPHH 



OnPEHE/lEHHE 
$OTOrPA<t>HMECKOft 
3KCn03MUHH 

SKCnOHOMETPHfl 
JUIfl KHHO - H OOTOJIIOBHTEJIEfl 



rOCyjlAPCTBEHHOE H3HATEJlbCTBO 

«HCKyCCTBO» 
MocKBa 1955 



AHHOTAUHfl 

B KHHre H3JI3 raKDTCH Bonpocbi TeopHH H 
npaKTHKH SKCnOHOMeTpHH, paCCMaTpHBatOTCH 

o6"beKTH BHbie MeTo^bi onpeaeJiemm (Jxrrorpa- 

(jHmeCKOfi 3KCn03HUHH 11 OCHOBHbie ())aKTOpbl, 

B^HfliomHe Ha ee BejiHMHHy. 

KHHra paccwTaHa na noaroTOBJienHoro 
miTaTejiJi. 

OT3blBbI H 3aMeMaHHH H3AaTCJlbCTBO «HcKyC- 

ctbo» npocin HanpaBJiHTb no a^pecy: MocKBa, 
H-51, LJ,BeTHOH 6yjibBap, 25. 



BBEflEHHE 

ToqHoe onpe^ejieHHe BpeMeHH h ycjioBHH 3KcnoHHpoBa- 
hhh npeACTaBjineT co6oh He jierKyio 3aAaqy. Ee npa- 
BHjibHbiM peuieHHeM onpeAejineTCH He TOJibKo TexHH L iecKoe 
KaqecTBo, ho h HeKOTopwe xyAO>KecTBeHHbie oco6eHHocTH 

(j^OTOCHHMKOB H KHHOH306pa>KeHHH. 

H3yqeHHe ochob TeopHH SKcnoHOMeipHH hb jihctch no- 
STOMy oahhm H3 BajKHeftiiiwx 3TanoB ob jia^eHHH MacTep- 
ctbom h o6a3aTejibHO He TOJibKo ^jih KHHOonepaTopa 
h MacTepa (J)OTorpac})HH, ho h ajih cepbe3Horo $otojik)- 
6HTe jih. 

B CBH3H C OCOSeHHOCTHMH MHOrOC JIOHHblX njienoK, npn- 

MeHHeMbix npw ubcthmx CbeMKax, h ujhpokhm pacnpocipa- 
neHHeM cpe^H (J)OTOJiK)6HTejieH MeTo^a npoHB jichhh Hera- 
thbob no BpeMeHH Tpe6oBaHHH k touhocth onpeAejieHHH 

yCJIOBHH 3KCn0HHp0BaHHH OqeHb B03pOCJIH. EIpaKTHKa 

BH3ya jibHofi oueHKH «Ha rjia3» Ba»HefiiiiHx SKcnoHOMeTpn- 
^ecKHx xapaKTepHCTHK CHHMaeMbix 06-beKTOB h ocBeme- 
hhh He Mo»eT 6ojiee oSecneraTb KaqecTBa h Heo6xoAH- 
Moro nocTOHHCTBa pe3yjibTaTOB CbeMKH. BnoJiHe onpaB- 
AaHHbiM noaTOMy 6biJio CTpeMjieHHe k pa3pa6oTKe mctoahkh 
h C03AaHHio npnSopoB, cnocoScTByiomHX o6i>eKTHBHOMy 
peuieHHio 3toh BajKHefiinefi npogjieMu. 

B cbhsh c 3thm Ha ocHOBe nepeAOBoro onbua Macie- 
Pob coBeTCKoro onepaTopcKoro HCKyccTBa h AQCTH>KeHHH 
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coBeTCKOH KHHOTexHHKH 6biJia pa3pa6oTana HayqHo 060- 
CHOBaHHan mvQJktM onpeAejieHHH ycjioBHH 3KcnoHHpoBa- 
hhh h co3Aanbi c|x>to3 jieKTpnqecKHe npnoopbi, o6ecneqH- 
BaioiuHe nojiyqeHHe oS'beKTHBHbix oueHOK SKcnoHOMCTpH- 

qeCKHX yCJIOBHH CbeMKH. 

B 3T0H KHHTe 6y^yT paCCMOTpeHbl JlHIlIb OCHOBHbie, 

AOcryriHbie noAroTOB jieHHOMy khho-h (JjOTOJiioSHTejiio Teo- 

peTH^eCKHe OCHOBbI SKCnOHOMeTpHH. 
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nPOEJIEMA nPABHJIbHOrO OnPEflEJIEHHfl BPEMEHH 
M YCJIOBHfl SKCnOHHPOBAHMJI 
nPH 4>OTO- H KMHOCbEMKE 



CBeTOBbie JiyqH, OTpa>KeHHbie o6i>eK- 

^mhueV^L TaMH c1beMKH > n P°HAH qepe3 o6i>eKTHB 
(J^OToannapaTa, o6pa3yioT Ha CBeTo 
qyBCTBHTejibHOM cjioe AeftcTBHTejibHoe omnqecKoe H3o6pa- 
>KeHHe CHHMaeMbix npeAMeTOB. OcBemeHHOCTb h uBeT- 

HOCTb OTAeJIbHblX SJieMeHTOB 9T0r0 H306paH<eHHH 33BHCHT 
OT p33 JIH^HH flpKOCTH H UBeTa CHHMaeMblX 06-beKTOB, He- 

KOTopbix oco6eHHOCTefi cbeMoqHofi ofithkh H np03paqHOCTH 
B03AyuiH0fi cpe^bi, pacnojio>KeHHOH Me>KAy o6i>eKTaMH 
CbeMKH h KaMepofl. 

OoTOXHMHqecKoe AeiiCTBHe sthx cBeTOBbix jiyqefl 
onpe^ejiHeTCH ocBemeHHOCTHMH, co3AaBaeMbiMH Ha CBeTo- 
qyBCTBHTe jibHOM cjioe pa3HoapKHMH 3 jieMeHTaMH onTHqec- 
Koro H3o6pa>KeHHH, hx cneKTpa JibHbiMH xapaKTepncTHKaMH 

H BpeMeHeM 3KCI10HHpOBaHHH. 

KojiHqecTBo ocBemeHHH, B03AencTByK)mee Ha CBeTO- 

qyBCTBHTe JIbHblH MaTepHaJI npH 3KCI10HHpOBaHHH, MO>KeT 

6biTb ynpomeHHO npeAdaBJieHO ^jih Ka>KAoro OTAejibHO- 
ro yqacTKa onraqecKoro H3o6pa>KeHHH b BH#e ypaBHeHHH: 

H=E-t 9 

i\Ae H — KOJinqecTBO ocBemeHHH cBeToqyBCTBHTejibHoro 
cjioh, Bbipa>KeHHoe b jiiOKC-ceKyHAax; E — ero ocBemeH- 

HOCTb B JlKDKCax; / — BpeMH B03AeflCTBHH CBeTa Ha CBeTO- 

qyBCTBHTe jibHbifi cjioh, Bbipa>KeHHoe b ceKyHflax. Bejimmu 

OCBeiUeHHOCTH CJIOH E H BpeMH SKCnOHHpOBaHHH / B 3TOM 
ypaBHeHHH npHMO CBH3aHbI C BeJIHqHHOH 3KCn03HII,HH * //, 

* Cjie^yeT HanoMHHTb, hto noHHTHe 3Kcno3HUHH, t. e. KOJiH^ecTBa 
ocBeiueHHH, onpe^ejiHeMoro npoH3Be,neHHeM ocBemeHHocTH Ha c{)OTorpa- 
cfrnqecKOM cjioe na BpeMH ocBemeHHH, He cjie^yeT cMeiuHBaTb c noHH- 
THeM BujiepjKKH, t. e. npoMe>KyTKa BpeivteHH, b TeqeHHe KOTOporo 
cBeTonyBCTBHTe.abHbiH cjioh noaBeprajica B03AeHCTBHio cBeia. 
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H HX H3MeHeHHH AOJI>KHbI SblJIH 6bl B paBHOH CTeneHH 

BJiHHTb Ha H3MeneHHH BeJiHqHHbi H. Me>KAy TeM onbiT no- 
Ka3aji, 4to ajih HeKOTopbix cjiyqaeB B03AeficTBHH cBeTa 
Ha (J)3Torpac})HqecKHe MaTepnajibi 3to nojio>KeHHe 0Ka3bi- 

BaeTCHHe BnOJIHe BepHblM. UpH HCCJieAOBaHHHX, CBH3aHHblX 

c $oTorpaO)HpoBaHHeM 3Be3A, 6biJio ycTaHOB jieHO, qTo 
npH oqeHb MajioS ocBemeHHOCTH h cooTBeTCTByiomeM yBe- 
jiHqeHHH BpeMeHH BbiAep>KKH, t. e. npn hchsmghhocth 06- 
mero KOJiH^ecTBa ocBemeHHH, HToroBoe noqepHeHne cbcto- 
qyBCTBHTe JibHoro cjioh oKa3biBajiocb 3HaqHTejibHO yMeHb- 

UieHHblM. 

BbiHCHHJiocb, qTo nojiyqeHHbie noqepHeHHH cjioh Hejib- 
3H cqHTaTb npHMO nponopuHOHajibHbiMH npoH3BeAeHHio E-t 
h qTO b 3thx cjiyqanx ypaBHeHHe H = E % t npHHHMaeT 
bha*. H = E-t p f rjxe p — noKa3aTejib CTeneHH, KOTopufi 
A.hh 6oJibuiHHCTBa coBpeMeHHbix HeraTHBHbix MaTepna jiob 

B 06biqHbIX yCJIOBHHX OCBeiUeHHH OKa3bIBaeTCH paBHbIM 

0,8—0,9, aoxoah y OTAejibHbix BbicoKoqyBCTBHTejibHbix 
coptob ao 0,95. £Uh 6ojibiiiHHCTBa cJiyqaeB (J)oto-h khho- 

CbeMOK, npOBOAHMblX B 06biqHbIX yCJIOBHHX OCBemeHHH, 

BJiHHHHeM 3toh nonpaBKH mojkho npeHeSpeqb. llpH cbeM- 
Kax >Ke, npoBeAeHHe KOTopbix cBH3aHO co 3HaqHTejibHbiM 
AHaqbparMHpoBaHHeM o6i>eKTHBa, a TaK>Ke b HeKOTopbix 
cjiyqanx cbeMKH npH oqeHb Majibix ocBemeHHocTnx Be jih- 

qHHa Heo6xOAHMOH 3KCn03HUHOHHOH nonpaBKH MOJKeT 6bITb 

onpeAeJieHa onbiTHbiM hjih pacqeTHbiM nyieM. 

B KaqecTBe npHMepa paccMorpHM cjieAyiomHH cjiyqaft. 

HeKOTopyio CTeneHb noqepHeHHH (J)OTorpa(J)HqecKoro 
cjioh, onpeAejineMyKDonTHqecKOH njioTHOcTbKD HeraTHBaD*, 
Mbi nojiyqHM b pe3yjibTaTe 3Kcno3HUHH // = £•/. B cjiy- 
qanx, KorAa npn cHH>KeHHH ocBemeHHOCTH cHHMaeMoro 
o6-beKTa hjih AHa^parMnpoBaHHH o6T>eKTHBa ocBemeHHOCTb 
cjioh E yMeHbiiiHTCH b 100 pa3,TOA^ nojiyqeHHH toh >Ke 

HJIOTHOCTH D, B CBH3H C BJiHHHHeM K03Cj)(J)HUHeHTa p, npH 
HeH3MeHHOM BpeMeHH npOHBJieHHH, OKa>KeTCH HeAOdaToq- 



* 3a e^HHHuy onTuqecKofi nJioTHocTH noqepHeHHH npumiMaeTCTi 
njiOTHOCTb cjioh c K03(f4)HUHeHTOM nponycKaHHH 0,1, t. e. nponycKaio- 
mHM cKB03b ce6n Vio ^ acTb naAaiomero Ha Hero CBeTa. fljifl yAoocTBa 
pacqeTOB onTuqecKan njiOTHOCTb BbipawaeTCH aecHTHqHbiM jrOrapHfMOM 
BejiHHHHbi, o6paTHofl Koa^qbHuneHTy nponycKaHHH. BejiHMHHa ormiqe- 
ckoh nJioTHocTH nponopmioHaJibHa KOJiHqecTBy MeTajuiHqecKoro cepeopa, 
BOccTaHOB.aeHHoro b pe3yjibTaTe SKcnoi-wpoBaHHH h npoHBJieHHH na e#H- 
HHue noBepxHocTU cBeToqyBCTBHTejibHoro cjioh. 
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HbiM yBejinqHTb BpeMH BbiAep>KKH TaK>Ke b 100 pa3, KaK 
sto BbneKajio 6bi H3 ypaBHeHHH // = £•/. Ycjiobho npn- 
Me-M BejinqHHy p ajih npHMeHHeMoro npn cbeMKe HeraTHB- 
Horo MaTepnajia paBHOH 0,79. TorAa npn CTOKpaTHOM 

r E 

yMeHbineHHH ocBemeHHOCTH cjioh, t. e. npn E = jQQ>Bpe- 
mh HeoSxoAHMofi BbiAep>KKH / 2 0Ka>KeTCH paBHbiM yme He 

100/, a B COOTBeTCTBHH C H3JIO>KeHHbIM AOJI>KHO paBHHTbCH 

100 /°' 79 . BpeMH BbiAepwKH nosTOMy aoji>kho 6biTb yBejiH- 
qeHO He b 100, a b 340 pa3. OqeBHAHO, qTO Taican non- 
paBKa HMeeT cymecTBeHHeHiijee npaKTHqecxoe 3HaqeHHe. 
B CBH3H c pa3JinqHHMH ocBemenHOCTefl, co3AaBaeMbix 

Ha CBeTOqyBCTBHTe JIbHOM CJIOe OnTHqeCKHMH H306p^>KeHH- 

hmh cHHMaeMbix 06'beKTOB, OTAejibHbie yqacTKH cjioh npn 
oAHHaKOBOM BpeMeHH 3KcnoHHpoBaHHH nojiyqaiOT pa3Jikq- 
Hbie KOjinqecTBa ocBemeHHH. Ecjih, He3aBHCHMO ot npKo- 
cth (jDOTorpact»HpyeMbix 06'beKTOB, noqepHeHHH CBeToqyBCT- 
BHTe jibHoro cjioh 0Ka3biBajiHCb 6bi bo Bcex cjiyqanx cTporo 
nponopuHOHajibHbiMH BejinqHHaM ocBeu;eHHOc th cjioh, to 
npo6jieMa npaBHjibHoro SKcnoHHpoBaHHH npn $ ot o-hkhho- 
cbeMKe peiuajiacb 6bi cpaBHHTejibHO jierKO. 

B AeflcTBHTejibHocTH me 3to 0Ka3bmaeTCH HecpaBHen- 
ho cJio>KHee. Pa36epeMCH b 3tom noApo6Hee. 

H3yqeHHe (})OToxHMHqecKoro AeficT- 
XapaKTepHCTHqecKaH BHH CBeTa noKa3ajio, qTO 3aBHCHMOCTH 
KpHsan 

MejKAy noqepHeHHHMH cBeToqyBCTBH- 

TeJIbHOTO CJIOH H BbI3BaBUIHMH HX K0JIHqeCTB3MH OC- 

Bem,eHHH, noA^HHHHCb b ochobhom onpeAejieHHbiM o6ih,hm 

3aKOHOMepHOCTHM, CymeCTBeHHO H3MeHHIOTCH B CBH3H C Xa- 

paKTepoM h THnoM npHMeHHeMbix njieHOK h njiacTHHOK. 

ZIjih BbiHBjieHHH oco6eHHOCTefl (j)OTorpa$HqecKHx MaTe- 
pnajioB 3th 33BHCHMOCTH npHHHTo Bbipa>KaTb b rpa^Hqec- 
koh 4>opMe b BHAe Tax Ha3biBaeMOH xapaKTepncTH- 

qeCKOH KpHBOH. 

IlpH HOCTpoeHHH 3TOH KpHBOH npHMeHHeTCH KOOpAHHaT- 

Han ceTKa, Ha ropH30HTa jibHOH och KOTopon OTKjiaAbma- 
k)tch KOjinqecTBa ocBemeHHH, Bbipa>KaeMbie b BHAe Jiora- 

pH$)MOB Be JIHqHH 3KCn03HUHH, a Ha BepTHKa JibHOH OCH — 

onTHqecKHe nJioTHocTH noqepHeHHH. 

fljiH H3yqeHHH oco6eHHocTefl npHMeHHeMoro HeraTHE- 
Horo MaTepnajia noABeprHeM ero a^hctbhio B03pacTaio- 
uxhx b onpeAejieHHOH 3aKOHOMepnocTH KojinqecTB ocBe- 

UieHHH. 
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ripoHBHB b cTaH/japTHbix ycjiOBHHx nojiyqeHHyio tskhm 
o6pa30M ceHCHTorpaMMy h npoMepHB B03HHKiiiHe b pe3yjib- 
TaTe 3KcnoHHpoBaHHH h npoHBjieHHH onTHqecKHe njiOTHOC- 
th oTaejibHbix nojiefl, nocTpoHM xapaKTepHCTHqecKyio KpH- 
Byio HcnbuyeMoro MaTepnajia (pnc. 1). 

OmnocumeJibHoe koji uvecmeo ocoemenup 
faKcnosvuut.coomeemcmei/wwafi navajy npRMO/fUHedHOto yvacmxa 

mpaxmeoucmu^ecKou kplmou, npuHPma 3a eduHuuy) 
ft 'A to 1 2 4 8 16 32 64 128 256 512 1024 

OmHocumpjfbHoe KOJiuvecmeo oceeiuBHUP 
f 2 4 8 16 32 66 128 256 512 102* 2048 4098 8192 
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Phc. 1. CeHcinorpaMMa h xapaKTepHCTtmecKaa KpuBaa 
neraTHBHoro MaTepHajia 

B Ka^ecTBe npHMepa paccMOTpHM cnyqaft HcnbiTaHHH ne- 
raTHBHoro MaTepnajia («flaHxpoM» thii A, 3My Jibcna Ne 5868), 
pe3yjibTaTbi KOToporo cBe^eHbi b Ta6ji. 1. KaK bh^ho H3 
3T0H Ta6jiHUbi, KOJiH^ecTBo ocBemeHHH ajih Ka^oro no- 
cjieAyiomero iiojih ceHCHTorpaMMbi no cpaBHeHHio c npe#- 
mecTByioLUHM eMy nojieM y/jBaHBaeTca. 

AaHHbie Ta6ji. 1 o pa3JiHqHax onTHqecKHx ruiOTHOcTeft 
cMe>KHbix nojiefl ceHCHTorpaMMbi ^aioT npe^cTaBjieHHe 
o 3aK0H0MepH0CTHX HapacTaHHH noqepHeHHH, xapaKTepn- 
3yiouiHx ocoSeHHocTH HecjieAyeMoro HeraTHBHoro MaTepH- 
ajia. B Haqajie uiKajibi npHpocT onTHqecKHx njioTHocTen, 

COOTBCTCTBy K)IU,HH 3KCI103HUHHM RJlft BTOporO H TpeTberO 

nojifl ceHCHTorpaMMbi BecbMa Maji h paBHaeTCH 0,02. 
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T a 6 ji h u a 1 



CooTHOuieHHe kojihhcctb ocBemeHHJi CBeTonyBCTBHTejibHoro cjioh 

H 11JIOTHOCT6H CCMCH lOrpaMMf.l 



s 2 



KOJIHHeCTBO 
OCBeiUeHMH 
(9KCn03H- 

uhsi) juia 
KajKiioro 
no/in (b 

^KDKC-CeKyH- 

Jiax) 



Othoch- 

Te^bHbie KO- 

jiHwecTBa 
ocBeiueHHH 

(9KCn03H- 

uhh) 



JIorapH^M 

9KCn03HUHH 

og m 



Pa3^HHHfl n^OT- 
HOCTefl CMe>K- 

Hbix noaeft ceH- 

CMTOrpa.MMbJ 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

12 
13 
14 



0,0024 

0,005 

0,01 

0,02 

0,04 

0,08 

0,16 

0,32 

0,64 

1,25 

2,5 . 

5,0 
10,0 
20,0 



1 

2 
4 
8 
16 
32 
64 
128 
256 
512 

1 024 

2 048 
4 096 
8 192 



-2,6 
-2,3 
-2,0 
-1,7 
-1,4 
-1,1 
-0,8 
-0,5 
-0,2 
0,1 
0,4 
0,7 
1,0 
1.3 



0,12 
0,14 
0,18 
0,36 
0,58 
0,80 
1,02 
1,24 
1,46 
1,67 
1,86 
1,94 
1,97 
1,98 



0,00) 

0,02 

0,04 

0,18 

0,22 

0,22 

0,22 

0,22 

0,22 

0,21 

0,19 

0,08) 

0,03 

0,01 J 



06JiaeTb 
Heflo^ep- 



OSjiacTb 

HOpMajIb- 
HblX 3KC- 
n03HUHfi 

O&JiacTb 
nepe^ep- 
>KeK 



riocTeneHHO yBejiHqHBaacb, pa3H0CTbiui0TH0CTeH CMe>KHbix 
nojien AocTHraeT ajih nHToro h mecToro iiojih 0,22. Ha 
HeKOTopoM yqacTKe npnpocT njioTHOCTefi ocTaeTcn HeH3- 
MeHHbiM, a 3aTeM, HanHHaa c o^HHHa^uaToro no™, Haqn- 
HaeT yMeHbiuaTbCH h CHH>KaeTCH ro BejiHqHHbi 0,03. 

TaKHM o6pa30M, mw MO^eM OTMeTHTb HajiH^He Tpex 
oojiacTefl: b nepBofl pa3HOCTb Me>K/jy cMe>KHbiMH njioT- 

HOCT5TMH yBe JIHqHBaeTCH OT nOJIH K nOJIK); BO BTOpOH — 

coxpanneT cBoe HeH3MeH5nomeecH 3HaqeHHe; b TpeTbefl — 
BHOBb HaqnnaeT yMeHbmaTbCH. 

Otjio^hm Ha ropH30HTa jibHofi och rpacJ)HKa (pnc. 1) 
npHBeAei-mbie BTa6ji. 1 BejinqHHbi jiorapH^MOB 3Kcno3HUHH, 
nojiyqeHHbix OT^ejibHbiMH iiojihmh Hamen ceHCHTorpaMMbi, 
a Ha BepTHKa JibHofi och — cooTBeTCTByiomHe hm onTHqec- 

KHe n^OTHOCTH. OqeBHAHO, q T 0 3TH Be JIHqHHbl HBJIHIOTCH 
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Koop^HHaTaMH ToqeK, naHOCHMbix Ha rpa$HK. CoeAHHHB 
9th to^kh n jiaBHOH kphboh, Mbi nojiyqHM x a p a K t e p H c- 
THqecKyio k p h b y 10 nccjie/jyeMoro HeraTHBHoro Ma- 
TepHajia. PaccMaTpnBaa nojiyqeHHyio KpHByio, mo>kho yBH- 
.aeTb, qTO oHa TaK 7Ke MoweT 6biTb pa3#ejieHa Ha TpH 
66jiacTH, njiaBHO nepexoAauuie oAHa b apyryio. B cpea- 
Hefl, ochobhoh qacTH, xapaKTepHCTHqecKan KpHBan coBna- 
AaeT c np^MOH. B npcaejiax SToro yqacTKa npHpocT ruioT- 
HOCTeft noqepHeHHH npHMO nponopmiOHajieH jiorapHcfuviaM 

9KCn03HUHH H paBHbIM npHpameHHHM 3KCn03HH.HH COOT- 
BeTCTByioT paBHbie npHpodbi OnTHqecKHX njlOTHOCTefl. 
oejiacTH hop- y^acxoK A-B na P hc. 1 HasbiBaiox 

Ma. Jib h MX 9Kcno3Hunfi, o6jiaCTbK) HOpMaJlbHblX 3 K C- 

HcaoiiepweK n o 3 h u h h, hjih o6jiacTbK) nponop- 
h nepeAepmeK i^HOHajibHoro BOcnpOH3BeAeHHH npKO- 
CTefl cHHMaeMoroo6'beKTa; 3to — Ba>KHefiinaH qacTb xapaK- 
TepHCTHqecKOH kphboh HeraTHBHoro MaTepHajia. B hhjkhch 
qacTH kphboh (yqacTOK B— A) 3Ta nponopuHOHajibHocTb 
oTcyTCTByer H npHpocT noqepHeHHH cjioh 3aMe™o oTCTaeT 
ot pocrra Bbi3biBaiomHx hx 3Kcno3HUHH. 3tot yqacroK 
kphboh o6biqHO Ha3biBaK)T o6jiacTbio HeAO#ep>KeK. 
He cymecTByeT npnMofi nponopuHOHajibHocra Me>K/iy 

OnTHqeCKHMH njIOTHOCTHMH H JIOrapH(j)MaMH 3KCn03HUHH 

TaKJKe h b BepxHefl qacTH kphboh (yqacTOK B — f)< 3tot 
yqacTOK Ha3biBaiOT o6jiacTbio nepe^ep^eK. KaK h 
b o6jiacTH He^OAep>KeK, npnpocTbi onTHqecKHX njioraoc- 
Teft noqepHeHHH ^OTorpacfH^ecKoro cjioh Ha stom yuacTKe 

OTCTaKDT OT pOCTa BbI3bIBaiOLU,HX HX 3KCn03HUHH. 

C 3KcnoHOMeTpnqecKOH ToqKH 3peHHH 6ojibuiofi HHTepec 
npeACTaBjineT cf)opMa xapaKTepncTHqecKOH kphboh, 
onpeAeJineiviaH oco6eHHOCTHMH HeraTHBHbix MaTepnajiOB h 

3aBHCHMOCTHMH Me>KAy ITJIOTHOCTHMH nOqepHeHHH H BbI3bI- 
BaK)UJ,HMH HX 3KCn03Hll,HHMH. 

Oco6eHHO 6ojibnioe 3HaqeHHe HMeeT BejiHTOHa Haqajib- 
Horo yqacTKa xapaKTepncTHqecKOH kphboh. y neKOTopux 
HeraTHBHbix MaTepnajiOB j\mma stoto yqacTKa othochtc Jib- 
ho Be jiHKa h oxBaTbiBaeT 3HaqHTejibHbifi HHTepBaJi 3Kcno- 
3HUHH. B 3tom cjiyqae npaMOJinHefiHaa qacTb xapaKTe- 
pncTHqecKOH KpHBOH HaqHHaeTCfl JIHHlb B oSjiaCTH CpaBHH- 

Te-ibHO 6ojibuiHx njioTHOCTeft noqepHeHHH. 

y MaTepnajiOB me, o6jia/iaK)mHx kopotkhm h KpyTbiM 
HaqajibHbiM vqacTKOM, Haqajio npKMOjinHenHoro yqacTKa 

KpHBOH COOTBeTCTByeT OTHOCHTe JIbHO HH3KHM njIOTHOCTHM. 
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B CBH3H c sthm y TaKHX HeraTHBHbix MaTepnajiOB HHTep- 
Baji 3Kcno3HU,HH, oxBaTbiBaeMbix HaqaJibHofl qacTbK) kph- 
boh, oqenb HeBejiHK. 

ripn pa6oTe Ha pa3JiHqHbix HeraTHB- 

S^CTHOCTH HbIX MaTe P H3JiaX KOHTpaCTbl CHHMae- 

MblX oSbeKTOB BOCnpOH3BOAHTCH nO- 

pa3HOMy. 3to o6*bHCHHeTCH TeM, qTO npHpocTbi onTHqecKHX 
njiOTHocTen AD(pHC. 2), cooTBeTCTBy lomne o/jhhm h 
TeM me npnpocTaM 3Kcno3HUHH, a cjieAOBaTejibHO, h koht- 
pacTbi noJiynaeMbix (})OTorpacf)HqecKHX H3o6pa>KeHHH y pa3- 
jinqHbix cBeToqyBCTBHTe jibHbix MaTepnajiOB cymecTBeHHo 
oiJinqaiOTCH Apyr ot /jpyra. 
D 




PHC 2. KP9$$HHHeHT KOHTpaCTHQCTH pa3JlH*IHbIX 4)OTOrpa(J)HtieCKHX 

MaTepnajiOB 

3th oco6eHHocTH pa3jinqHbix HeraTHBHbix MaTepnajiOB, 

TeCHO CBH3aHHbie C yCJIOBHHMH npOHBJieHHH, Bbipa>KaiOTCH 
BeJIHHHHOfi K03(j)(j)nUHeHTa KOHTpaCTHOCTH 
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CBeToqyBCTBHTejibHoro cjioh, HBJiniomeHCH ojjhoh H3 ero 
Ba>KHefliiiHX xapaKTepHCTHK. 

MHCJieHHO K03(j)cJ)HUHeHT KOHTpacTHocTH, o6o3HaqaeMbift 
o6biqHo rpeqecKofi 6yKBofl raMMa (7), MO^eT 6biTb Bbipa- 

>KeH OTHOIlieHHeM pa3HOCTH ^ByX CMe>KHbIX OnTH^eCKHX 
nJIOTHOCTeH, B3HTbIX Ha IipHMO JIHHeflHOM yqaCTKe KpHBOH, 
K pa3HOCTH COOTBeTCTByiOmHX HM JIOrapHC})MOB 3KCFI03H- 

Uhh. Ko3(jDcj)HUHeHT KOHTpacTHOCTH paBeH TaHreHcy yrjia 
HaKJioHa npHMOjiHHeflHoro yqacTKa xapaKTepHCTHqecKOH 
KpHBOH k och aScuncc (npH o^HHaKOBOM MaciiiTafie ocefi 

a6cUHCC H OpAHHaT). 

Ecjih yroji HaKJioHa npHMOJiHHeHHoro yqacTKa paBen 
45°, to TaHreHC 3Toro yrjia, a cjie^oBaTejibHO, h BejinqHHa 

KOS^HUHeHTa KOHTpaCTHOCTH paBHbl e^HHHUe. B 3T0M 

cjiyqae Bee pasjinqna npKocTen OT#ejibHbix sjicmchtob 
CHHMaeMoro o6i>eKTa Sy^yT tohho BocnpoH3Be/jeHbi b He- 
raTHBe h npnpameHHHM BejiHqHHbi lg H Sy^yT cootbctctbo- 
BaTb TaKHe H<e pa3HOCTH onTHqecKHx njioTHOCTen noqep- 

HeHHH (pHC. 2,/). 

Tpe6oBaHHe, qioSbi BejmqHHa KoscjxJwuHeHTa KOHTpacT- 
hocth HeraTHBa paBHHJiacb eAHHHue, 6biJio 6bi npaBHJib- 
hhm JiHiiib b tom cjiyqae, ecjiH 6bi KOHeqHofi uejibio h htotom 
Bcero (J)OTOrpacJ)HqecKoro npouecca hbjihjich HeraTHB. 
B ^eficTBHTejibHocTH HeraTHB cjiy>KHT jiHiub npoMe>KyToq- 
hhm STanoM b nojiyqeHHH KOHeqHoro (})OTOH3o6pa>KeHHH, 
ot KOToporo Mbi y AOJi>KHbi Tpe6oBaTb nponopuHOHajibHofi 
nepe^aqn KOHTpacTOB" CHHMaeMbix od^eKTOB. 

ripn yMeHbiiieHHH yrjia HaKJioHa npHMOJiHHeHHoro yqacT- 
Ka b npeA^Jiax HOpMajibHbix 3kciio3Huhh coxpaHaeTCH npo- 
nopuHOHajibHoe BocnpoH3BeAeHHe apKOCTeft oSteKTa. B 3tom 
cjiyqae BejinqKHa^MeHbiiJe e ahhhixh b p HeraTHBHOM H3o6pa- 
H<eHHH mo>kho oTMeTHTb nponopuHOHa jibHoe yMeHbuieHHe 
pa3JinqHH HpKocTeft o6i,eKTa (pnc. 2, //). 

ripn yBejiHqeHHH yrjia HaK jioHa npHMOJiHHeHHoro yqacT- 
Ka h BejinqHHe Y>1 nponopunoHajibHOCTb BocnpoH3BeAe- 
hhh apKOCTeft oS-beKTa b HeraTHBe coxpaHHeTcn, ho koht- 
pacTbi 0KaH<yTCH npeyBejiHqeHHbiMH (pnc. 2, III). 

CHH>KeHHe KOHTpaCTOB B HeraTHBHOM H306pa>KeHHH KOM- 

neHcnpyeTCH b iio3hthbhom npouecce 6ojiee bwcokhm koht- 

paCTOM H03HTHBHbIX MaTepHaJlOB. B CBH3H C 3THM B 6oJIb- 

niHHCTBe cJiyqaeB HeraTHBbi npoHBjinioTCH j\o 7 MeHbuie 
eAHHHUbi. KnHOHeraTHBbi npoHBJiHiOTCH ofibiqHO jxo T = 0,65 — 
0,70, a neraTHBbi Majiocj^opMaTHbix KaMep — ao y = 0,8. 
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BoJibiiioe BjiHHHHe Ha BejiHqHHy fi a cjie^oBaTeJibHo, 

Ha 0C06eHH0CTH BOCnpOH3BeAeHHH B HeraTHBe KOHTpaCTOB 

CHHMaeMoro ofi-beKTa iiomhmo cbohctb neraTHBHoro MaTe- 
pnajia 0Ka3bmaeT BpeMa npoHBjieHHH h xapaKTep paSora 
npHMeHHeMbix npoaBHTejiefi. C yBejiHqeHHeM BpeMeHH npo- 

HBJieHHH OIlTHqeCKHe njIOTHOCTH, COOTBeTCTByiOU^He OJJHHM 

h TeM TKe npnpocTaM 3Kcno3HUHH, yBe jinqHBaioTCH, B03- 
pacTaeT h KOHTpacraocTb H3o6pa>KeHHH. ripn AajibHeftmeM 
yAJiHHeHHH BpeMeHH npoHBjieHHH pocT Be jinqHHbi Y 3aMe^- 
jjneTCH, a no AOCTH)KeHHH HeKOToporo MaKCHMa jibHoro 
3HaqeHHH KOHTpacTa, pa3JinqHoro jxjin pa3Hbix cBeToqy bct- 
BHTe jibHbix MaTepHaJlOB, nojiHOCTbK) npeKpaiuaeTCH. 

Ba>KHbIM CBOHCTBOM HeraTHBHblX Ma- 

4>OTOr 1 ?,f^o ecKas! TepnajioB HBjineTCH hx cnocofiHocTb 

npaBHJIbHO, C O^HOH H TOH JKe CTe- 
neHbK) KOHTpaCTHOCTH BOCnpOH3BO£HTb - BCe pa3 JIHqHH H 
COOTHOIIieHHH HpKOCTeH CHHMaeMblX 06-beKTOB. 3to OKa- 

3biBaeTCH B03Mo>KHbiM JiHiub b tom cjiyqae, ecjiH BeJIHqH- 

Hbl 3KCn03HUHH £JIH OT^eJlbHblX pa3HOHpKHX 3 JieMeHTOB 

CHHMaeMoro o6i>eKTa He 6y^yT Bbixo^HTb 3a npe/jejibi 06- 

JiaCTH HOpMajIbHblX 3KCn03HUHH. 

PaccMOTpHM xapaKTepncTHqecKyio KpHByK), npHBeAen- 
Hyio 11a pnc. 1. 

npoeKUHH oSenx KpafiHHx ToqeK npHMOJiHHeHHoro yqa- 
CTKa KpHBofl (t. e. ToqeK A h B) nepeceKyT ocb jiorapnc})- 
mob 3Kcno3HUHH b TOqKax a h 6. JIjih HCCJie^yeMoro 
HaMH neraTHBHoro MaTepnajia BejinqHHbi 3Kcno3HUHH, 

COOTBeTCTByiOmHe 3THM T0qK3M, paBHbl 0,02 H 2,5 H 

othochtch Me>K^y co6oh, KaK 1 : 128. 

3to oTHomeHHe MHHHMa JibHbix h MaKCHMa JibHbix npe- 
AejioB HopMajibHbix 3Kcno3Hu,HH, cooTBeTCTByioiuHx Haqajiy 
h KOHuy npjiMojiHHefiHoro yqacTKa kphboh, xapaKTepH3yeT, 

TaKHM 06pa30M, pa3J!HqHH HpKOCTefi OT^eJIbHblX 3.7ieMeHTOB 

CHHMaeMoro o6i>eKTa, KOTopwe MoryT 6biTb npaBHJIbHO boc- 
npoH3BeAeHbi flaHHbiM CBeToqy bctbhtc jibHbiM cjioeM h onpe- 
AejiHioTCH noHHTHeM ^OTorpa^HqecKofl mnpoTbi. 

MncjieHHo cj)OTorpacj)HqecKa5i mnpoTa mo>kct 6biTb bw- 
pa>KeHa jih6o Henocpe^CTBeHHO OTHomeHHeM 3Kcno3HU,HH, 
cooTBeTCTByioiuHx Haqajiy h KOHuy npHMOJiHHeHHoro yqacT- 

Ka, JIH60 ^OrapH(j)MHqeCKH, B BH^e pa3HOCTH JIOrapHCjDMOB 

3Kcno3HUHH. B HauieM npHMepe HcnbiTaHHH HeraTHBHoft 
KH«onjreHKH Tnna A (pnc. 1) sth BejinqHHbi othochtch 
Me*ay co6oh, KaK 8: 1024, hjih 1 : 128. B jiorapH(})MHqecKOM 
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Bbipa>KeHHH c|)OTorpacj}H L iecKaH uinpoTa Haiuero MaTepnajia 
OKa3biBaeTca paBHofl 2,1. 

Meio^HKa onpe^ejienHH (J)OTorpacj3nqecKofl mnpoTbi mho- 
rocjioHHbix uBeTHbix ruieHOK, TaK >Ke KaK h MeTO^HKa on- 
peAejieHHH hx cBeToqyBCTBHTejibHOCTH, eme HeAocTaToqHO 
pa3pa6oTaHa. 

flpaKTH4ecKH cj)OTorpacJ)HqecKaji tunpoTa UBeTHbix He- 
rarHBHbix MaTepnajioB jxjin onpeAejieHHoro cneKTpajibHoro 
cocraBa ocBemeHHa mo>k6t 6biTb npn6jiH>KeHHO oueHeHa 
no BejiH^HHe HHTepBajia 3tfcno3HUHH, o6ecneqHBaK)inHx 
HeHCKa>KeHHoe Bo~npoH3BeAeHHe UBeTa CHHMaeMbix 06'beK- 
TOB. ,Hjih 6ojTbLunHCTBa UBeTHbix njieHOK cjDOTorpacjDHqecKaH 
niHpoTa He BejiHKa h He npeBbiiuaeT 1 : 32 — 1 :64. 

Cjiej^yer OTMeTHTb, hto cj)OTorpac})HqecKaH urapoTa He- 
nocToaHHa name ^jih jjaHHoro KOHKpeTHoro CBeToqyBCT- 
BHTe jibHoro Maiepnajia; oqeBHAHO, l ito npH H3MeHeHHii 

BpeMeHH npOHBJieHHH H CB513aHHbIM C HHM H3MCHeHHeM 

K03cf)$)HUHeiiTa KOHTpacTHocTH b HeKOTopbix npeAejiax 
H3MeHHeTCH TaK>Ke h (|)OTorpacJ)HqecKaH mnpoTa cBeToqyB- 

CTBHTeJIbHOrO CJIOfl (pHC 3). 
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Phc. 3. H3MeHeimyi $0Torpac|)nHecKOH 
iiJHpoTbi HeraTHBHoro MaTepna;ia b cbh3H 
c yBejinqeHHeM BpeMeHH npoHBJiemiH 

Ooiorpacj)HHecKafl uiHpoTa qepno-6ejibix HeraTHBHbix 
MaTepnajioB, BbinycKaeMbix coBeTCKOH npoMbiinjieHHocTbio, 
oqeHb Be jiHKa h b SojibuiHHCTBe cjiyqaeB o6ecneqHBaeT 
y,HOB.neT3opHTejibHoe BocnpoH3BeAeHHe Ha chhmkc Aa>Ke 
oqeHb KOHTpacTHbix 06'beKTOB. Oco6eHHO Be JiHKa cj^OTorpa- 
(J)HqecKaH mnpoTa coBe tckhx KHHOHeraTHBHbix njieHOK, 
AocTHraiomaa 3naqeHHH 1 : 128 — 1 : 256 h Bbiiue. 
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HecMOTpa Ha 3to, npn cbeMKe oco6eHHo KOHTpacTHbix 
06'beKTOB, ocBemeHHOCTH, co3AaBaeMbie Ha CBeToqyBCTBH- 

Te JIbHOM CJIOe OnTHqeCKHMH H3o6pa>KeHHHMH CaMblX TeMHblX 

h caMbix hpkhx sjieMeHTOB CHHMaeMoro cio>KeTa, bo mho- 
rnx cjiy^aax buxoaht 3a npe^ejibi ocBemeHHocTeft, coot- 
BeTCTByioinHX na^aJiy h Konuy npaMOJiHHefiHoro yqacTKa 

KpHBOH. B CBH3H C 3THM H 3KCn03HUHH, COOTBeTCTByK)li;He 
HpKOCTflM MHHHMa JIbHO H MaKCHMa JIbHO HpKHX 3JieMeHT0B 

CK)>KeTa, 3aqacryio ne yKjiaAbiBaioTca b HHTepBa ji SKcno- 

3HUHH, COOTBeTCTBy KDL1XHX KpaHHHM TOqK3M npHMOJIHHeH- 

Horo yqacTKa xapaKTepHCTHqecKofl kphboh. Ilo3TOMy b 
npaKTHKe cteMKH HapaAy c oSjiacTbio HopMajibHbix SKcno- 
3«uhh Hcnojib3yK)TCH 6e3 3aMeTHoro ymepSa rjir KaqecTBa 
H3o6pa^:eHHH h HeKOTopbie yqacTKH o6jiacTefi HeAOAep>KeK 
h nepeAepweK. OqeBHAHO, npe^ejibi Hcnojib30BaHHH 3thx 
yqacTKOB onpeAejiniOTCH cnocooHOCTbio cBeToqyBCTBHTejib- 
Horo cjioh TaKJKe h Ha sthx yqacTKax pa3AejibH0 h c ao- 
cTaToqHOH ToqiiocTbio BocnpoH3Bo,HHTb b HeraTHBe pa3JIH- 

qHH HpK0CTeH0TAejTbHbIXpa3H05ipKHX3JieMeHT0B CHHMaeMblX 

o6i>eKTOB. PaccMOTpHM sto noApo6Hee. 

Flo Mepe y MeHbmeHHH Be jinqHHbi 3kc- 

noirSaSeHT n03H « Hft KpyTH3H3 HaK^OHa KpHBOH 

b oojiacTH HeAO£ep>KeK Bce 6 0 jiee 
h 6ojiee yMeHbuiaeTCH h Bejinqima KOHTpacTa CHH>KaeTCH 
(Phc. 4). yMeHbuiaioTCH h npnpocTbi ruiOTHOcTeft, coot- 

BeTCTByiOUiHe OAHHM H TeM >Ke npHpOCTaM 3KCI103HII,HH. 

IlpH AaJibHeftuieM yMeHbiiieHHH 3Kcno3HU,HH Be jinqHHa koh- 
TpacTa ; CHH3HBiiiHCb eu^e 6ojiee, AocrarneT b ToqKe // M „„ 
HeKOTopofl MHHHMa jib hoh BejiHqHHbi, 3a npe^ejiaMH KOTopon 
yAOBjieTBopHTejibHan pa3JinqaeM0CTb AeTajien b Tennx 
o6-beKTa hck jiioqaeTCH. llpn eu;e 6ojibmeM chhjkchhh Be jih- 
qnHbi 3Kcno3HUHH ao ypoBHH, cooTBeTCTBy iome ro ToqKe 

H KpHBofi, CnOC06HOCTb CJIOH pa3AejIbHO BOCnpOH3BOAHTb 

pa3 jiHqHH HpKocTefi nojiHocTbio Hcqe3aeT. 

Heo6xoAHMo ycTaHOBHTb nosroMy cTeneHb HaHMeHb- 
mero nojie3Horo HaKjiOHa kphboh, hjih, KaK roBopnT, Be- 
mmny mhrhms JibHoro nojie3Horo rpaAHeHTa, 
ooecneqHBaiomero yAOBjieTBopHTejibHoe BocnpoH3BeAeHHe 
Ha cHHMKe AeTajiefi b Tei-inx o6-bei<Ta. KojinqecTBeHHO 3Ta 
Be jinqHHa (pHc. 4) Mo>i<eT 6biTb Bbipa>KeHa TaHreHcoM yr- 
Jia Ha k Jiona KacaTejibHofi k och jiorapHc()MOB 3i<cno3HUHH. 

HccjieAOBaHHH noKa3ajiH, qTo BejinqHHa MHHHMa Jib ho ro 
no,ne3Horo rpaAiieHTa onpeAejineTCH mhothmh oco6eHHO- 



15 



CTflMH npouecca c|)OTorpa(j)HqecKoro BOcnpoH3BeAeHHH to- 
hob h He MO>KeT 6biTb ycTaHOBjieHa Ha ocHOBe aHajiH3a 
cbohctb oahhx JiHtiib HeraTHBHbix MaTepnajioB. H3yqeHHe 
KHHeMaTorpac£>HqecKHx HeraTHBOB h iio3Hthbob, a TaK>Ke 
4)otochhmkob noKa3ajio, qTO ajih o6jiacTH He^OAep>KKH 
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Phc. 4. XapaKTepHCTuqecKaa KpHBan HeraTHBHoro MaTepHajia. B ToqKe 

// mhh — HaHMeHbllJHH nOJie3HblH H3KJIOH KpHBOH (MHHHM3JlbHO nOJie3Hblfi 

rpa^HeHT) paBeH 0,2 
BejiHqHHa MHHHMajibHoro nojie3Horo rpaAHeHTa^c AocTa- 

TOqHOfl TOqHOCTbK) MO^eT 6bITb npHHHTa paBHOH 0,2. 

Ecjih b CBH3H c 9THM no aHajiorHH c 
nojie3Haa cJ)oto- pacnojio>KeHHOH b o6jiacTH HeAOAep- 
rpa^ecKa, wMpoxa ^ TQqKofl ^ (p ^ g) ^ „ ^ 

jiacTH nepeAep>KeK Toqt<y H mKC , rpaAHeHT KOTopqfl TaK- 
>Ke paBeH 0,2, to b npeAejiax SToro yqacTKa rpaAHeHT 
jiioSoh ToqKH xapaKTepHCTHqecKofi KpHBofl 6yAeT npeBbi- 
iuaTb BejiHqHHy 0,2. B CBH3H c sthm mh cMo?KeM yciaHo- 
BHTb BejiHqHHy noJie3Horo HHTepBajia 3Kcno3HUHH, hjih 
nojie3Hofl (j)OTorpacj)HqecKOH iiiHpoTbi, onpe- 

AeJlHeMOH OTHOLIieHHeM 3KCn03HUHH, COOTBeTCTByiOmHX Toq- 

KaM W M hh h // M aKc. ripaKTHqecKH Hcnojib3yeMan npH cbeM- 
Ke uinpoTa cBeToqyBCTBHTejibHbix MaTepHaJioB HecKOjibKo 
y Be jiHqHBaeTCH npH 3tom 3a cqeT HeKOTopbix yqacTKOB 
ofijiacTeii HeAOAepweK h nepeAepweK. 

OqeBHAHo, qio 3a npe^ejiaMH HHTepBa Jia 3Kcno3HUHH, 
cooTBeTCTByiomHX nojie3Hofi c})OTorpacjjHqecKOH iunpoTe, 
y AOBJieTBopHTejibHoe BOcnpoH3BeAeHHe b HeraTHBe Bcex 
pa3JinqHH apKocTH h AeTajieii b cBeTax h TeHHX o6i>eKTa 

OKa>KeTCH HeB03MO>KHbIM. 
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PaccMOTpiiM 3to Ha npHMepe cbeMKH cio>KeTa, apKOCTb 
HanSojiee cBeTJioro sjieweHTa KOToporo b AaHHbix ycjio- 
bhhx ocBemeHHH paBna fl M aKc, a apKOCTb caMoro TeMHo- 
ro 3JieMeHTa fl M HH." 



D 





' tqa=0.2 








As ! 

/ 




is i I 




%«* ! i i^H 


lg<z=0J 


a QomozDa0uvec/(a9 uiupomaL-*** 1 }9j^ 

ria/ie3HblU UHmeDBQJ) 3KCT103UUUU, »-J 



wiu nojiesnas Qomozpa&wecKap wupoma L g 
Phc. 5. nojie3Haa cjx>Torpa(j)imecKaH niHpoTa HeraTHBHoro MaTepnajia 

HHTepBaji npKOCTefi SToro o6i»eKTa onpeAejiHTca 

OTHOLUeHHeM M3KCHMa JIbHOH H MHHHMa JlbHOft HpKOCTeH OT- 

A^JibHbix pa3HO^pKHx sjieMeHTOB cHHMaeMoro o6^eKTa h 
b AaHHOM cjiyqae 6yAeT paBeH 

D 

M3KC 

D • 

MHH 

flonycTHM, qTo o6pa30BaHHoe o6-beKTHBOM onTHqecKoe 
H3o6pa>i<eHHe HanSojiee TeMHoro yqacTKa CHHMaeMoro 
o6-beKTa, apKocTb KOToporo paBHa fi MHH , co3AacT Ha cBe- 
Toqy BCTBHTe jibHOM cjioe ocBemeHHocTb £"mhh , a onTnqe- 
CKoe H3o6pa>KeHHe caMoro CBeTJioro ajieivieHTa, apKOCTb 
KOToporo paBHa 5 MaKC , — ocBemeHHocTb E M * KC . 

TorAa npH BpeMeHH BbiAep>KKH, paBHOM cBeTo- 
L iy BCTBHTe Jib HbiH cjioh nojiyqHT pHA KOJIHqeCTB OCBe- 
Hj,eHHH (3Kcno3HUHfl), KOTopwe 6yAyT Jie>KaTb b npeAejiax 
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MHHHMajibHO npa- 
BMJIbHOe BpeMH 
3KCnOHHpOBaHHJI 

HHpOBaHHH / 6bIJIO 

en pacnojioH<eHHofl 

qeCKOH KpHBOH 



IloCJie ttpOMBjtmM, B COOTBeTCTBHH C Be JIH^HHSMH 3KC- 
n03HUHfl //mhh H// Ma , {C , Ha CB6TOM\'BCTBHTe JIbHOM CJIOe 
B03HHKHy T OnTHqeCKHe nJIOTHOCTH noqepHeHHH, COOTBeT- 

CTBeHHO paBHbie ajih aaHHoro cjiyqaa' D MHH h D MaKC . 

Tohkh, cooTBeTCTByiouj,He npoMepeH- 

HblM njIOTHOCTHM D MHH H D MaK c , Mbl 
MOMCeM OTMGTHTb Ha KpHBOH (pHC. 6), 
K3K TOHKH A VI B. ECJIH BpeMH 3KCI10- 
BblSpaHO TaK, qtO TOHKa A OKa>KeT- 
Ha HHHCHeM H3TH6e XapaKTepHCTH- 

b npe^ejiax nojie3HOH (J)OTorpa^OTecKofl 
uiHpoTw (onpe^ejieHHOH c yqeTOM mhhhm3 jibHoro no- 
jie3Horo rpa^neHTa, npHHHToro paBHbiM 0,2), to o Be- 

JIH^HHe t MO)KHO TOBOpHTb, KaK 0 MHHHMajibHO 
npa BH JlbHOM B p e M e H H SKCnOHHpOBaHHH AaH- 
HOTO CIO>KeTa B AaHHblX KOHKpeTHblX yCJIOBHHX OCBeilJ,eHHH. 

B cjiyqae, ecjin npn tom >Ke MHHHMajibHO npasHJibHOM 
BpsMeHH SKcnoHHpoBaHHH, paBHOM /, ToqKa B na xapaK- 

TepHCTHHeCKOH KpHBOH, COOTBeTCTBy lOLHafl BeJIH^HHe // M aKc , 

TaK>i<e 0Ka>KeTCH pacnojioweHHofi b npe/jejiax rpaHHU no- 

jie3HOH $)OTorpa$)HqecKOH ihh- 
poTbi, to b HeraTHBe 6y#yT 
yAOBjieTBopHTejibHo Bocnpo- 
H3BeAeHbi Bcepa3JiHqHH ocBe- 

IHeHHOCTH SJieMeHTOB onTH- 

qecKoro H3o6pa>KeHHH. 

IlpoBepHM 3to Ha aHajiH- 
3e KOHKpeTHoro npHMepa H3 
cbeMo^HOH npaKTHKH. Ha 
pnc. 7 npHBe^eH chhmok (J)o- 
TOKoppecnoHAeHTa A. Tapa- 
HHH3 «YTpo Ha KpacHofi 
njiomaAH» h Ha pnc. 8 — He- 
raTHB 3Toro CHHMKa. Ilpo- 
MepHM onTHMecKHe njiOTHo- 
cth noqepHeHHn cBeToqyB- 
cTBHTejibHoro cjioh Ha pa3JinqHbix yqacTKax HeraTHBa h 
otjio>khm hx na och onTHqecKHX njiOTHOCTeft Haiuero rpa(})H- 
Ka h xapaKTepncTHqecKoft kphboh, npHBe^eHHoft Ha pnc. 1. 

Mhhhm3 jibHan onTHqecKan njioTHocTb stoto HeraTHBa 
paBHa 0,30 (TeHeBaa CTopoHa MaB30Jiea), a MaKCHMaJibHan 
njioTHocTb (Ha Han6ojiee cBeTJioM yqacTKe He6a, pacno- 
jio>KeHHOM cnpaBa ot co6opa) paBHa 1,70 (pnc. 9). 




I flOfleZKCLSi I 

j< — (pomoepacpuvecnap h 

iu upoma 

Phc. 6. MHHHMajibHO npaBHjibHoe 

BpeMH SKCnOHIipOBaHHH 
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Phc. 7. «yipo na KpacHofi njiomaflii* . Chhmok A. rapamma 



2* 




^Hfc. $. tt&$TMB :HHMKa A. TapaHHHa (cm. puc. 7^ 




Phc. 9. PacnpeAe.ieHiie yqa- 

CTKOB onTlIHeCKHX rUlOTHOCTeil 

neraniBa 



D 

3,0 




Phc. 10. XapaKTepiicTimecKan Kpimasi HeraTHBiioro MaTepiiajia. 
OTMeMCHbl TOMKH, COOTBeTCTByiOIHIie onTimecKHM fijiothocthm 
ocuoBHbix yqacTKOB neraTHBa cniiMKa, npiiBe;;eHHoro Ha puc. 7 



OnTHqecKHe iijiothocth bccx ociajibHbix sjieMeHTOB 
H3o6pa>KeHHH Ha 3tom HeraTHBe 0Ka>Ky tch pacnojioweH- 
HbiMH b npe^ejiax sthx mhhMMh Jib bbix h MaKCHMa JibHbix 
njioTHocTeft. 

OcHOBbiBancb Ha AaHHbix Ta6ji. 1 h xapaKTepncTHqe- 

CKOH KpHBOH, npHBeAeHHOH Ha pHC. 10, MO>KHO OTMeTHTb, 

qTo KaK MHHHMa jibHbie, TaK h MaKCHMa jib Hbie onTHqecKHe 
hjiothocth SToro neraTHBa yjio>KHjiHCb b npeAejiax nojie3- 
hoh 4)OTorpacj)HqecKoii uinpoTbi nauiero HeraTHBHoro Ma- 
TepHajia. 

B CBH3H C 3THM Ha CHHMKe AOCTaTOqHO npaBHJIbHO 
BOCnpOH3BeAeHbI BCe pa3JlH4HH 5ipKOCTefl OTAeJIbHblX 

ajieMeHTOB cio>KeTa h Aeram KaK b tchhx, TaK h b cBe- 
Tax HeraTHBa coxpaneiibi nojinocTbio. 

H3 H3Jio>KeHHoro mo>kho c/jejiaTb BbiBOA, ^to npn 

CbCMKe CK»KeTOB, HHTepBa JIbl HpKOCTefl KOTOpblX OTHOCH- 
TeJlbHO HeBejIHKH, y AOBJlCTBOpHTe JlbHO BOCnpOH3BeCTH Ha 
CHHMKC BCe COOTHOUieUHfl HpKOCTefi Mbl CMO>KeM JlttUIb B 

tom cjiyqae, ecjiH ycnoBHH sKcnoHnpoBaHHH 6yAyT Bbi6pa- 
Hbl TaK, HT06bI 3KCn03HUHH, cooTBeTCTBy iom,He cjiaSo 
ocBemeHHbiM TeHHM cHHMaeMoro o6-beKTa h ero Ha- 
H6ojiee hpkhm cBeTaM, uejiHKOM yjio>KHJiHCb 6bi b rpaHH- 
uax nojie3HOH (})OTorpac|)HqecKOH uinpoTbi HeraTHBHoro 
MaTepnajia. 

Ha pHC. 1 1 npHBe^eH c|)otochhmok npa3AHHqH0 hjijikdmiihh- 
poBaHHoro 3%mm Mockobckoto CoBeTa. KoHTpacTbi cio- 
>KeTa oqeHb b^jihkh. TaK >Ke, KaK h b npeAbiAyui^M cjiy- 
qae, npoMepHM onTHqecKue n jiothocth neraTHBa stoto 

CHMMK3 H OTJ10>KHM HX Ha XapaKTepHCTHqeCKOH KpHBOH, 

H3o6paH<eHHOH Ha pnc. 12. MunHMajibHaa onTHqecKaa 
njiOTHOCTb D MHH HeraTHBa paBiia 0,17 (cjmrypbi Ha ne- 
pe^neM njiaHe), a MaKCHMajibHaa (npKHe Ae'rajiH hjijiio- 
MHiinpoBaHHoro 3AaHHH), t. e. D mKC , pasHa 1,98. B stom 
cjiyqae KaK MHHHMaJibHbie, TaK h MaKCHMajibHbie njioTHo- 
cth HeraTHBa BbixoAHT 3a npe^ejibi njioTHocTeft, cootbct- 
cTByiomnx He TOJibKo npHMOJiHHeftaoMy yqacTKy xa- 
paKTepiiCTHqecKofl kphboh, ho h nojie3Hoft cj)OTorpac{)H- 
qecKofl uinpoTe HeraTHBHoro MaTepnajia. B CBH3H c sthm 
nojiHocTbio Hcqe3JiH AeTajiH KaK b tchhx, TaK h b cBeTax 
neraTHBa. 

B 3tom cjiyqae hh npn KaKoft Bbi^ep>KKe Hejib3fl npa- 
BHJIbHO BOCnpOH3BeCTH b neraTHBe Bee KOHTpaCTbl CHH- 
MaeMoro o6*beKTa. 
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ripH CbeMKaX >Ke 60JlbLUHHCTBa CIO>KeTOB C 06biqHbIMH 

He6ojibuiHMH HHTepBa JiaMH apKOCTefi npaBHJibHoe BocnpoH3- 
BeAeHHe Bcex pa3JinqHbix npKOCTen OKa3biBaeTcn bo3mo>k- 

HblM H C HeCKO JIbKHMH pa3 JlHqHblMH BbIAep>KKaMH. 

ConocTaBjieiine bcjihhhh HHTepBa Jia 
flonycTHMwe no- npKOCTeH CHHMaeMoro o6-beKTa h $0- 
rpeiuHocTH b onpefle- TO rpacJ)HqecKOPi uinpoTbi OKa3biBaeTCH 
^BwepmZ m Heo6xoAHMbiM npn peuieHHH 6ojib- 
uiHHCTBa 3KcnoHOMeTpnqecKHX 3a/;aq, 
CBH3aHHbix c npaBHJibHbiM onpe^ejieHHeM BpeMenH h 

yCJIOBHH 3KCnOHHpOBaHHH. Cjie/iyeT n03T0My BblHCHHTb 3a- 

bhchmocth Me>KAy ^onycTHMbiM npe^ejioM norpeuiHOCTH b 
onpe^eJieHHH BpeMeHH BbiAepwKH, cj)OTorpacj)HqecKOH uinpo- 
toh HeraTHBHbix MaTepnajioB h HHTepBa jiom npKOCTefi 
CHHMaeMoro o6i>eKTa. 

Mhc jieHHo npe^eji norpeuiHOCTH b onpe^ejieHHH Bpe- 
MeHH BbiAep>KKH MO>KeT 6biTb onpeAejieH nyTeM AejieHHH 
nojie3Horo HHTepBa Jia 3Kcno3HU,Hfi, t. e. nojie3HOH <$oto- 
rpacj)HqecKofl uinpo™ HeraTHBHoro MaTepnajia, Ha bcjih- 
qHHy HHTepBajia HpKOCTefi cio>KeTa. 

OqeBHAHO, qTO c y Be jiHqeHHeM cjDOTorpac|3HqecKofl uinpoTbi 
HeraTHBHbix MaTepnajioB AonycTHMbie npe^ejibi norpeui- 
HOCTH b onpe^eJieHHH BpeMeHH sKcnoHHpoBanHH B03pac- 
TaiOT, a c ypejinqeHHeM HHTepBajia HpKOCTen CHHMaeMbix 
o6i>eKTOB yMeHbiuaiOTCH. 

B CBH3H C 3THM AJIH KOHTpaCTHblX oG^eKTOB, HHTep- 
BaJl HpKOCTH KOTOpblX npn6 JlH>KaeTCH K ^DOTOrpacjDHqeCKOH 

uinpoTe npHMeHneMbix HeraTHBHbix MaTepnajioB, ^onycTHMbie 
norpeuiHOCTH b onpe^ejieHUH BpeMeHH Bbi^ep>KKH He npe- 
BbiuiaiOT lV a — 2 pa3. npn ci>eMKe o6-beKTOB, KOHTpacra 
KOTopux oqeHb Be jihkh h b HeKOTOpbix cjiyqaax npeBbi- 
uiaiOT uinpoTy MaTepnajia, TpeSoBauun k ToqHOCTH onpe- 
^ejieHHH BpeMeHH Bbi^ep>KKH erne 6ojiee B03pacTaiOT. 
Ilpu pa6oTe Ha UBeTHbix MHorocJiofliibix njieHKax b cbh- 

3H C HX MajIOH UJHpOTOH 3TH TpeSoBaHHH AeJiaiOTCH 60- 

jiee CTporuMH, jxztkq npn cbeMKe cionceTOB c OTHOcHTejibHo 

HeSoJIbLUHMH KOHTpaCTaMH. RjM 60JIbUIHHCTBa >Ke CK)>Ke- 

tob, CHHMaeMbix Ha qepno-6ejibix HeraTHBHbix MaTepnajiax 
b ycJiOBHnx ecTecTBeHHoro ocBemeHHH, AonycTHMbie norpeui- 
HOCTH b onpeAeJieHHH BbiAep>KKH AOCTHraiOT 4 — 6 pa3. 

OcoSeHHO BejiHKH AonycTHMbie norpeuiHOCTH 3Kcno3H- 
Uhh npn cbeMKe o6-beKTOB c memmm KOHTpacTaMH, hh- 
TepBajibi ^pKOCTef: KOTopbix cocTaBji^iOT 5:1 — 10: 1 . 
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B sthx cnyqaax aonycTHMbie norpeuiaocTH nocTiiraioT 3a- 
qacTyio 20 — 30 pa3. 

ripoBepHM 3to Ha aHajiH3e HecKOjibKHX npHMepoB BS 

CT>eM04HOH npaKTHKH. 

Chhmok (phc. 13) cuejiaH b cojmeqHbiH 3Hmhhh jxenb, 
KoHTpacTbi cK)>K6Ta oqeHb BejiHKH. HpKocTb naHMeHee np- 
Koro y^acTKa o6-beKTa (TeMHbie cjwrypbi) paBHa 110, a 
Han6ojiee apKoro (Heoo) 46000 anocTHjib6, t. e. HHTep- 
Baji HpKOCTefi ^ocTHraeT npHMepHO 450: 1. TeM He MeHee 
b pesyjibTaie AOCTaTOquo ToqHoro onpeAejieHHH MHHHMa Jib- 

HO npaBHJlbHOrO BpGMeHH 3KCnOHHpOBaHHH A^TaJIH B TeHflX 

xopoiuo npopa6oTaiibi. riojiHOCTbio coxpaneHbi h Bee aeTa- 
m b cBeTax HeraTHBa. B cbh3h c oqeHb Majion apKOCTbio 
chhthx npoTHB cBeTa c|)nryp njioraocTH HeraTHBa Ha sthx 
yqacTKax HH>Ke Heo6xoAHMbix MHHHMajibHbix njiOTHOCTen 
h AeTajiH Ha hhx OTcyTCTByiOT. HHTepBaji apKocTeft 3Toro 
cio>KeTa HecKOjibKO npeBbimaeT nojie3Hyio c|)OTorpacj)Hqe- 
cKyio uinpoTy MaTepHaJia. IloBTOMy #a>Ke npn Toquo on- 
peAeJieHHOM BpeMeHH BbiAep>KKH npsiMOJiHHeHHOMy yqacTKy 
KpHBofi 6yAyT cooTBeTCTBOBaTb jiHUib njioTHocTH cpe^He- 
HpKHx ajieMeHTOB o6i>eKTa (dhc. 14). Apyrne, MeHee np- 
KHe yqacTKH oi<a>KyTCfl He^o^ep>KaHHbiMH. B 3tom cjiyqae, 
yBejinquBaa hjih yMei-ibmaa Bbi,nep>KKy, Mbi jiniiib cABHraeM 
bck) uiKajiy HpKocTefl oSteKTa b CTopony oSjiacTefi He^o- 
^ep>KKH hjih nepe,nep>KKH. 

ripn cbeMKe noAo6Hbix, oqeHb KOHTpacTHbix cio>KeTOB, 
He MoryT 6biTb .nonymeHbi KaKHe-JinSo oTKJioneHHH ot 
ToqHO onpe^ejieHHoro h oSecneqHBaiomero Hanjiyquine 

pe3yjlbTaTbI BpeMeHH BbIAep>KKH. 

OoTonopTpeT peSeHKa (pnc. 15) mm npn cBeTe AByx 
c|)OTOJiaMn MouiHOCTbfo b 275 h 500 BaTT. HHTepBaji np- 
kocth SToro o6T>eKTa HeBe jihk h npHMepno paBeH 14: 1. 
IlpoMepHM onTH^ecKHe hjiothocth noqepi-ieHHfi Ha OT^ejib- 
Hbix yqacTKax HeraTHBa stoto chhmk3 h otjiokhm hx Ha ocu 
onTHqecKHX njiOTHocTeft (pnc. 16). MnnHMajibHan onTHqe- 
cKaa njiOTHocTb 3Toro HeraTHBa paBHa 0,40, a MaKCH- 
MajibHaa 1,15. BpeMH Bbi,nep>KKH npH AHac()parMHpoBaHHH 
oS^eKTHBa jxo 1:4,5 — V 10 ceK. FlpH thkom BpeMeHH skc- 

nOHHpOBaHHH BCe HpKOCTH oSteKTa nOJIHOCTbK) yjlO>KH- 

jiHCb b npe^ejiax cjx)Torpacj)HqecKOH uinpoTbi HeraTHBHoro 
MaTepnajia. 

B CBH3H C He60JIbUIHM HHTepBajlOM HpKOCTeft ofiteKTa 

BpeMH Bbi/iep>KKH n pH CbeMKe motjio 6biTb (cm. pnc. 16) 
2i 
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Phc 13. npoxoji no* apKofi (*oto E. Kpsikbhhb) HHiepeaji spKOCieH 
CHHMKa paaeH npuMepHO 4bU : i 




j h< — dJomo2PQ0uvecKM u/uoomo 128'-1 — ^ I 
Ut- floj!e3Haa QomozpawwecKO* wuDom,-^ 
onDedejieHHQ* e yMemoM eeJiuwHbi mumu- 
McuibhOBO noMSHoeo cpadueHma =#/ 



HUJlOHUdU UUMCJrwcu ^wu*- - 

3161 

Phc. 14. XapaKTepHCTHMecKBH g^SgilS 



Phc. 15. FIopTpeT pe6eHKa. HHTepBaji npKocTefi sroro 06'beKTa 
He BejiHK h paBeH npHMepHo 14: 1 ($oto 0. AB^eeBa) 

cHH>KeHo ao Vi 6 cen. hjih yBejinqeHO j\u l A / 2 ceK. 6e3 3aMeT- 
Horo ymep6a Ann KaqecTBa cnHMKa. HecMOTpn Ha Haste- 
HeHHH o6meft ojiothocth HeraTHBa h b tom h b apyroivi 
cjiyqae Bee pa3JiHqHfi apKOCTefi OTAejibHbix ajieMeiiTOB 
od-beKTa 6bijiH 6bi BocnpoH3Be^eHbi AOCTaToquo npaBHJibHO. 
AonycTHMbie norpeiiinocTH b onpeAejieHHH BpeMeHH bm- 
Aep>KKH npH cbeMKe noAo6Hbix cioweTOB cpa bhhtc jibHo 
BejiHKH h MoryT K0jie6aTbCHB AOBOJibHoiiiHpoKHx npeAe.nax. 
26 



Chhmok, npHBeAeHHbiH Ha pnc. 17, cAenaH b nacMypHbifi 

3HMHHH ACHb, BO BpeMH TyMaHa. BpeMfl BbIAep>KKH V 50 CeK. 

npH OTHocHTejibHOM OTBepCTHH 1 i 3,5. KoHTpacTbi o6i»eKTa 
HeBejiHKH, TaK KaK Tyivian, 3anojiHfliomHH npocTpaHCTBO 

MOK/ty 06"beKTaMH CbeMKH H KaMep^fi, nOHTH He H3MeHHH 
D 3.0\ 1 1 1 1 1 1 I 1 I 1 I 1 



2,5 




Phc. 16. BpeMH Bbi,aep>KKH npn CbeMKe nopipeia, npH- 
BeAeHHoro Ha pnc. 15, b cbh3xI c He6ojibiuiiM HHTepBajioM 
HpKocTen 06'beKTa 6e3 ymep6a ajih KaqecTBa chhmk3 mo>kct 
6biTb cHH>KeHo #o 1 /i 5 ceK . H yBe/IHHeHO j\o l 1 / 2 ceK. 



npKocTH cBeuibix ajieMeHTOB cK)>K6Ta, cyiUecTBeHiio yBe- 
jiHqHBaeT hpkocth Han6ojiee TeMHbix yqacTKOB. B cbh3h 
C 3THM HHTepBaji HpKOCTefi 06'beKTa oqeHb CHH^eH (npH- 
MepHO ao 5:1) h 0Ka3biBaeTCH 3HaqHTejibHo Mc:ibiiiHM, 
He>Kejin cj)OTorpac}}HqecKaH iUHpoia npHMeHHeMoro HeraTHB- 
Horo MaTepnajia. H b stom cjiyqae HeraTHBbi, nojiyqeHHbie 
npH pa3JiHqHbix BbiAep>KKax (b npeAejiax nojie3Horo 
HHTepBa jia 3Kcno3HUHH), 6yAyT pa3HHTbCH Me>i<Ay co- 

6ofi JlHUIb no njlOTHOCTHM, KOHTpaCTbl >Ke 06'beKTa 

CbeMKH 6yAyT BOcnpoH3BeAeHbi nasTHX cHHMKax oAHHaKOBo. 

OoTorpa^)HqecKa5i uinpoTa npHMeHeHHoro npn CbeMKe 
neraTHBHoro MaTepnajia 1 : 128. HHTepBaji npKOCTeft stoto 
06'beKTa 5:1. flonycTHMbiH npeAeji norpeiiiHOCTH b onpe- 
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Phc. 17 3hmhhh j\euh. Chhmok cflejian q nacMypHyio noro^y. 
HHTepBa:i HpKOCTeii o6beKT3 oueub Maji 11 paBeH npiiMepno 5 s ! 




HonycTHMbiH npeAeji norpeiunocTii b onpe^ejiemm Bbi,nep>KKH 
npn c-beMKe cio>KeTa, npHBe^eHHoro Ha puc. 20 



AejieHHH BpeMeHH BbiAepwn 6yAeT BbipaweH OTHoiueHHeM 
128:5, t. e. 6yAeT paBeH npiiMepno 25. 3tot bhboa noji- 
HocTbio noATBep>i<AaeTCfl onbiTOM.TaK, ecjiH npn BbiAep>KKe 
b V 5 j ceK - MHiiHMajibHaa njiomocTb HeraTHBa paBHa 0,4 
(TeMHbie cf)Hrypbi na'nepe^HeM njiaHe), a MaKCHMajibnaa 0,82 
(cBeuibie yqacTKH He6a), to npn yBejiHqeHHH BbiAcp>KKH b 
25 pa3, t. e. ao V 2 ceK., njiOTHocTH Tex >ne yqacTKOB 
HeraTHBa noBbicflTcn cooTBeTCTBeHHO ao 1,4 h 1,82, ho 

KOHTpaCTbl II306pa>KeHHfl, KaK 3TO HBCTByeT H3 pnc. 18, 
OCTaHVTCfl H e H3M eHH bIM H . 

ripo6jieMa ToqHoro onpeAejieHHH mh- 

HaHMeHbiuaa nojie3Ha5i HHM3 JlbHO npaBHJlbHOro BpeMeHH Bbl- 
PJlOTHOCTb HeraTHBa £ep>KKH TeCHO CBH33Ha c ycTaHOBJie- 

HHeM Be jiH L iHHbi HaHMeHbuiefl nojie3Hofl njiOTHocTH Hera- 
THBa. nOMHMO y>Ke BblHCHeHHOH 33 BHCHMOCTH MOKAy KO- 
JIHqeCTBOM B03AeHCTByK)UJ,erO Ha CBeTOqyBCTBHTeJlbHblH 
CJIOH OCBeHJ,eHHH H nJIOTHOCTHMH, B03HHKIUHMH B HTOTe 3KC- 
nOHHpOBaHHH H npOflBJieUHfl, Iie06X0AHM0 OCTaHOBHTbCfl 

TaK>Ke h Ha bjihhhhh, OKa3biBaeMOM Ha BejinqHHy HaHMei-ib- 

UieH nOJie3HOH I1JIOTHOCTH OC06eHHOCTHMH HeraTHBHblX Ma- 

Tepna jiob. 

Ecjih oSjiacTb HeAOAep>i\eK a^ih AaHHoro CBeTOqyBCT- 
BHTejibHoro cjioh HeBejiHKa h xapaKTepncTHqecKaa KpHBan 
HMeeT kopotkhh h KpyTOH Haqajibiibifi yqacTOK, to h Be- 
jiHMHHa HaHMeHbineft nojie3Hoft n^iOTHOCTH D MHH , a cjie- 
AOBaTejibiio, h cooTBeTCTByiomero efl MHHHMa Jibno npa- 
BHjibHoro BpeMeHH 3KcnoHHpoBaHH5i turn 6yAeT OTHOCH- 

TejIbHO MaJIOH. 

Ajih Apyroro neraTHBHoro MaTepnajia, HMeiomero 6ojib- 
uiyio o6jiacTb HeAOAep>KeK, t. e. pacTHHyTbifl HaqajibHbiii 
yqacTOK, Be jinqHHa MHHHMa JlbHO npaBHJibnoro BpeMeHH 3kc- 
noiiHpoBaHHH t 2 npn Tex >Ke ycjioBHax cbeMKH h npoHBjie- 
HHa 6yAeT y>Ke hhoh. B stom cjiyqae, KaK 3to noKa3aHo 
na phc. 19, BejiHHHHa D mm (ajih HeraTHBHoro MaTepnajia, 
cooTBeTCTByiomero kphboh c 6ojibuioH o6jiacTbio HeAo- 
Aep>KKH) 6yAeT 3i-jaqHTejibHo 6ojibLuefl h mo>kct Ka3aTbca, 
mto BpeMH 3KcnoHHpoBaHHH bo BTopoM cjiyqae qpe3MepHo 
BejiHKO. B AencTBHTe jibHOCTH tkq. h b noAo6HOM cjiyqae 
3Ta BejiiiqHiia Bnojme yAOBJieTBopneT HauieMy onpeAejie- 

HHK) MHHHM3 JlbHO npaBHJlbHOTO BpeMeHH 3KCn0HHp0BaHHH. 

EIpaKTHqecKoe 3HaqeHHe ToqHoro onpeAejieHHH naHMeHb- 
iiien nojie3HOH hjiothocth HeraTHBa ocodeHHo bcjihko npn 
UBeTHbix cbeMKax h npn cj)OTorpa(})HpoBaH hh odteKTOB, 
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OTJiiraaiomHXCH oqeHb Ma JibiMH AeTajiHMH. B 3THX cjiyqaax 

B CBH3H CO 3HaqHTejlbHbIM paCCeHHHeM CBeTa B SMyjlbCH- 

OHHbix cjiohx, Be^ymHM k CHH>KeHHK) paspemaiomeH cno- 
co6hocth HeraTHBHoro Maiepnajia, naujiymnue pe3yjibTaTbi 
AOCTHraioTCH npH bo3mo>kho Majibix 3HaqeHHax D MH „ . Bpe- 

MH BbI^ep>KKH npH T3KHX CbeMKaX flOJI>KHO Iipn6 JIH>KaTbC5I 
K TOqHOfi BeJlHHHHe MHHHMaJIbHO IlpaBH JlbHOH 3KCn03HUHH, 

onpeAejieHHofl c yqeTOM nojie3HOH (jxnorpacjwqecKOH ihh- 
poTbi HeraTHBHoro Maiepnajia. B cnyqae >Ke Heco6jno/ieHHH 




(pomodpacpuveaHan 
mupoma. 



•/70/7e3HOJJ 



tpomozpacpu vecxasi 
mupoma 



Phc. 19. Hcno^b30BaHHe ofijiacTH nponopmioHajibHofi nepe/tfiHH 
KOHTpacTOB npH npiiMeneHHH HeraTHBHbix MaTepnajiOB c pa3jiHH- 
HblMH OgjiaCTHMH Heflo;;ep>KeK 

SToro Tpe6oBanHH h eiue 6ojibmero chhjkchhji bcjih- 

HHHbl D MHH , T. e. HaHMeHbUiefl I10Jie3HOH nJIOTHOCTH, 3a 

npe^ejibi HH>KHeH rpaHHUbi nojie3Hofi cj)OTorpacf>HqecKOH 
iiHpoTbi, Heo6xoAHMan nponopuHOHajibHocTb nepe^aqH pa3- 
jihmhh HpKociefl b TeHflx o6i>ei<Ta IiapyillHTCH. O l ieBHAHO, 
npH eme 6ojibujeM y MeHbuieHHH djiothocth HeraTHBa, t. e. 
npn He^OAep>KKe, KOHTpacTbi Ha 6ojiee TeMHbix yqacTKax 
H3o6pa>KeHHH nepecTaHyT pa3JiHqaTbcn h ^eTajiH b TeHax 
Hcqe3Hyr. 

IlpHMepOM STOrO MO>K6T 6bITb npHBefleHHblH Ha pHC. 20 

(J)otochhmok naMHTHHKa apxHTeKTypw b cejie Kojiomchckom 
no# Mockboh. 3tot chhmok c/jejiaH Ha HeraTHBHofi njien- 
Ke, o6jia^aK)meH xapaKTepncTHqecKOH kphboh c SojibuiHM 
HaqajibHbiM yqacTKOM. Bpe.MH Bbi#ep>KKH 6biJio Bbi6paHo 
TaKHM, qTO njiOTHOCTH xei-ieBbix yqacTKOB HeraTHBa, coot- 
BercTByiomHx HaHMeHee HpKHM sjieMeHTaM c^eRTa cbeM- 
kh, OKa3ajiHCb MeHbiue HaHMeHbniefi nojie3HOH hjiothocth. 
3to npHBejio k TOMy, qTO ^eTajiH b TeHax chhmk3 Hcqe3- 
jih nojiHOCTbio. nosTOMy npn onpe^ejieHHH BpeMeHH 
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Phc. 20. B cejie KojiOMencKOM . 9tot chhmok caejian c HeAOAep>KKon 



Bbi/jep/KKH cjieAyeT yqHTbiBaTb h 9th oco6eHwocTH npHMena- 
eMbix HeraTHBiibix MaiepnajiOB h bo3Mo>kho Toqnee onpe- 

JXeJimb BCJlHHHHy MHHHMa JlbHO npaBHJlbHOH BbIAep>KKH, 



HauSaiibMM 

njiomwcmb 

CWmQ8 HEEQFflUBQ ' 



HauMeHbwaa 



'l 
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x Jlone3HaBiQomo2patpuvecttcui uwwra^ 
unDedejieHH(i9 c yvemoM eeMWHbf ' 
HUHUMajibHOZO po/i&mozo zpaduenma = 0,2 

Phc. 21. KpiiBaa noKaabmaeT, mo njioTHOCTH 
TeHeBbix ywacTKOB neraTHBa MeHbme HaiiMeHbiueft 

no;ie3HOH njlOTHOCTH 

Morymefi oSecneqHTb Han6ojiee nojmoe Hcnojib30BaHHe no- 
jie3Horo HHTepBa^na axcnosHUHH (pHc. 21). 



OCHOBHblE *AKTOPbl, 
BJlHflttllVIE HA BEJ1WHHHY 3KCn03HUHH 

3KcnoHOMeipHqecKH oS^eKTbi cbeMKH 
3KcroHOMeTpMHecKne B 0CH0BH0M xapaKTepH3y K)TCfl OCBe- 
o^eKTOB^eMKH meHHOCTbK), CneKTpaJIbHbIM COCTaBOM 

pcBemaiomero CBeTa, xapaKTepoM no- 

BepXHOCTH H UBeTHOCTblO CHHMaCMblX 06'beKTOB. 

CymecTBeHHoe bjihhhhc Ha hx sKcnoHOMeipHqecKHe 
xapaKTepncTHKH h KOHemioe KaqecTBO H3o6pa>i<eHHH oi<a- 
3biBaioT TaK>Ke onuiqecKHe CBOHCTBa cpe^bi, pacnojio^en- 
hoh Me>i<Ay o6 r beKTaMH cbeMKH h annapaTOM. 

TaK KaK Ha cBSToqyBCTBHTejibHbiH cjioh HeraTHBHoro 
Maiepnajia B03/jeHCTByiOT CBeTOBbie jiyqw, h AymHe ot o6-b- 
eKTOB CbeMKH h npouie Aiiine qepe3 o6i>eKTHB cbeMoqHO- 
ro annapaia, to iiomhmo bjihhhhh Apyrnx MHoroqHCJieHHbix 
c})aKTopoB, KOTopbie 6yAyT paccMOTpeiibi HH>Ke, ocBemeH- 
HocTb oT^ejibHbix 3jieMeHTOB onTHqecKoro H306pa>KeHHH 
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onpeAejineTCH b ochobhom apKOCTbio cooTBeTCTByiomHX 
hm yqacTKOB oS-beKTa. 

HpKOCTb Toro HJIH HHOTO yqacrKa 
Koaci^MitHeHT cHHMaeMoro o6-beKTa onpeAejiaeTCH 

OTpa*eHHJ! OCBeiUeHHOCTblO H CnOC06HOCTbK) 

OTpa>i<aTb ynaBuiHe Ha Hero CBeTOBbie jiyqn. ChpawaTejib- 
Haa cnocoSHOCTb pa3JiHqHbix o6i>eKTOB KojieSjieTCH b 
AOBo^bHO lunpoKHX npeAejiax h xapaKTepH3yeTca oSbiqHo 
K0 3(j)(|) huh6Htom OTpaweHHH noBepxHOCTH, onpe- 
AejiHK)ui,HM OTHomeHHe cBe-roBoro noTOKa, OTpa>KeHHoro 
TejioM, k ynaBuieMy Ha Hero CBeTOBOMy noTOKy. 

Oco6eHHocTH $aKTypbi noBepxHociefi, oipawaiomnx 
cBer, onpe#ejiHK>T He TOJibKo Be jiH4HHy h xapaKTep ot- 
pa/KeHHoro cBeTOBoro noTOKa, ho h ero HanpaBJieHHe. 

B CBH3H C 3THM pa3 JIHqaiOTCH TpH OCHOBHblX BH£a OT- 

pa>KeHHH: HanpaBjieHHoe, pacceHHHoe h cMeiuaHHoe. 

XapaKTepHoe rjir rjia^KHx, nojiHpoBaHHbix noBepxHo- 
cTeft HanpaBjieHHoe, hjih 3epKajibHoe, OTpa>KeHHe 
cxeMaTHqecKH npeACTaBjieHO Ha pnc. 22. 




IE M 




Phc. 22. KpHBbie pacnpeAejieHwa npnocTeH npH pa3,iHH- 
Hbix BHflax oTpa/KeHHH*. 1 — 3epKajibHOM; // — pacceaHHOM; 
/// — AH(Jxj)y3HOM; jy __ HanpaBJieHHO-pacceaHHOM; 
V — CMeiuaHHOM 

ripH pacceflHHOM OTpa>KeHHH cBeTOBOH noTOKpac- 
ceHBaeTCH no pa3HbiM HanpaBjieHHHM. Heo6xo/iHMo ot- 
MeTHTb ABa qacTHbix cjiyqan pacce^HHoro OTpaH<eHHH: 
AHc|)ct)y3Hoe h HanpaBjieHHo-paccenHHoe. K MaTepHajiaM, 
o6jiaAaioLLi > HM HanpaBjieHHo-pacceaHHbiM 0Tpa>i<eHHeM, 
othochtch, HanpHMep, MaTHpoBa HHbie MeTajuiHqecKHe 
noBepxHOCTH. K 4HCJiy noBepxHocTefl c AH(}xj)y3HbiM oipa- 
>KeHHeM MoryT 6biTb OTHeceHbi uiepoxoBaTbie ounyKaTy- 
peHHbie noBepxHOCTH, KJieeBan noKpacKa h TOMy noAo6- 
Hbie MaTOBbie (J)aKTypbi. 



3 A. Ta.ibnepHH 
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CMemaHiioe OTpa>Kemie, xapaKTepH3yK)meecfl co- 
qeTaHiie.M nanpaBjieHHoro n paccenHHoro 0Tpa>i<eiiHH, 
TaK>i<e cxeManmecKH H3o6pa>Keno Ha pnc. 22. 

I la piicyriKe omeuiHBo Bbipaweiia 3aBHCH MocTb npKo- 

CTH 3THX pa3J!HMHO OTpa>KaiOLUHX CBeT nOBepXHOCTeft OT 

HanpaBjieHHH HaSjuoAeHHH. 

HpKOCTb HBJlfleTCfl OAHOH H3 OCHOBblX tj)OTOMeTpHHe- 

ckhx Be JIH4HH h xapa KTepH3yeT CBeqeiiHe hctomhhkob 
CBeia h ocBemaeMbix noBepxHOCTeft. HpKocTb HenocpeA- 
CTBeHHO BocnpHHHMaeTc^i rjia30M h npn ycjiOBHH npo3- 
pa i iH0CTH cpe^bi BejiHqHHa ee He 33bhcht ot paccTOHHHH 
AO rjia3a HaojnoAaTejia. 3a e^HHimy hpkocth npHHHT 

CTHJlb6, paBHblH HpKOCTH paBHOMepHO CBeTHLUefiCfl 

njiocKofl noBepxi-iocTH, HcnycKaioiuefi b neprieHflHKyiiflp- 
hom k Heft HanpaBjieHHH CBeT chjioA b oAHy cBeqy c oa- 
hoto KBaApaTHoro caHTHMeTpa. B 3KcnoHOMeTpnqecKHX 
3aMepax h pacqeTax b KaqecTBe eAHHHUbi hpkocth no- 
BepxHocTH, noAMHHniOLueftcH 3aKOHy JlaMfiepTa, 3aqacTyio 
npHMeH^ercH anocTHJibS, hjih oiokc na 6eJioM»; 
CTHJib6 = 31 400 anocTHjibS. 

B Ta6ji. 2 npHBe^eHbi jxannue o Be jinqHHe api<ocTH 
neKOTopbix o6-bei<TOB. 

K qHcjiy cj)aKTyp, oSjiaAaiomnx npeHMymecTBeHHo 
HanpaB^eHHo-pacce^HHbiM h cMeiuaHHbiM oTpaweHHeM, mo- 
ryT 6biTb oTHeceHbi noBepxHocTH oqeHb mhothx ooteK- 
tob cbeMKH. npii HaSjnoAeiiHH TaKHX c|)aKTyp c pa3jiHq- 

HblX TOqeK 3peHH5I HpKOCTb HX (npH OAHOH H TOH >K6 
OCB2UJ,eHHOCTH) 6y£eT H3MeHHTbCfl B AOBOJlbHO UIHpOKHX 

npeAejiax. flpKocTb 3thx noBepxHOCTeft 6yAeT Ma kch- 
MajibHo Be.HHKa b HanpaBjienunx, npH6jiH>KaiomHxcfl k 
yrjiaM 3epKajibiioro OTpaweHHH. 

TaK KaK HMeHHO BejIHqHHOH flpKOC- 

Koa^imneHT th b HanpaBjieHHH KaMepw 
v onpeAejiHHDTCH 3 k c n o h o m e t p h q e- 

CKHe H p K 0 C T H oS-beKTOB CbeMKH H COOTBeTCTByK)U;He HM 

oc Beme h hoc th onTHqecKoro H3o6pa>KeHHH, to npn pac- 
qeTax 3i<cno3HUHH nac b nepByio oqepe/jb HHTepecyioT 
AaHHbie o Be JinqHHe apKocTH CHHMaeMbix o6-beKTOB, 3a- 
MepeHHOH b HanpaBjieHHH KaMepw. B cbh3H c 3thm 
oco6eHHocTH 0Tpa>KeHHH CBeTa toh hjih hhoh noBepx- 
HOCTbio ueJiecoo6pa3Ho Bbipa>KaTb BejinqHHoft K0 3c|> 
cf)HUHeHTa apKOCTH, onpeAeJiHK)Hi,ero oTHOUieHHe 
yipKocTH 3toh cfjaKTypbi B phhom HanpaBjieHHH 
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T a 6 ji h u a 2 

tlpHMepilbie BCJIHMHHbl flpKOCTH IICKOTOpblX o6^CKTOB 



06beKT 



BCJIHHKHS HpKOCTH 



CojiHue, Ha6jifOAaeMoe c noBepxHocTH 3eM- 
jih npn hchom He6e 

AGcojiiotho fiejiaa waTOBaa noBepxHOCTb, 
ocBemeHHaa cojmueM (ocBeiueHHOCTb 
100 000 jiiokc) 

CHer noA npaMbiMH jiyqaMH cojmua . . . 

Bejiaa 6yMara, ocBeiueHHaa DpHMHM coji- 

HeHHblM CBeTOM 

Bejiaa 6yMara b Temi b cojiHe^Hbin aenb 
Bejiaa 6yMara b nacMypHbin aeHb Ha ot- 

KpbiTOH njiomaAKe 

3/iaHHe CBeTJioe, o6jinuoBaHHoe Kepawn- 

HeCKOH nJIHTKOH HpH COJIHCMHOM CBde 

Ac^ajibT cyxoft npH cojiHue 

Ac^ajibT cyxofi b Temi 

Bo^Han noBepxHOCTb npn cojiHue (no 

cBeiy) 

TpaBa npn cojiHue 

JIhuo npn cojiHue (3aMep HHTerpa^bHOH 

^pKOCTH) 

JIhuo b nacwypHyio noro^y (3aMep hh- 

TerpaJlbHOH HpKOCTH) 

JIhuo npn qepHo-6ejioH cbeMKe b KHHona- 
BHJibOHe, npn ocBemeHHOdH b 1000 jhokc 

JIhuo npn ubcthoh cbeMKe b KHHonaBH jib- 
OHe, npH ocBeiueHHocTH nop^AKa 5000 

JIIOKC 

BeJiHMHHbi cpe;mefi npwoCTH n eoocno ;ia 

npH pa3^HMHWX COCTOHHMHX aTMOC(|)epbl 

Bejibie o6JiaKa, ocBeu;eHHbie cojiHeMHbiM 

CBeTOM 

He6o, noKpbiToe CBeTJibiMH o6jiai<aMH . . 

He6o, cpe,HHHH o^JiaMHocTb 

He6o b nacMypHyio norojiy 

He6o b oneHb nacwypHyio noroay . . . 
He6o b o6biHHbm 6e3o6jiawnbiH ^eHb . . 
He6o b oweHb jichwh ^eHb 



150 000 CTHjib6 



3,2 » 
80 000—90 000 anocTHJibG 

(OKOJIO 3 CTHJIb6) 

40 000—60 000 anoGTHJib6 
7 000—10 000 » 

10 000-13 000 | 



25 000—30 000 
11 000— 17 000 

2 500— 4 000 

3 500— 5 000 
5 000—10 000 

14 000—20 000 

3 000— 5 000 

250—400 

1 250— 2 000 



jxo 100 000 
28 0C0— 40 000 
12 000—16 000 

2 000— 5 000 
1 000— 3 000 
6 000—10 000 

3 000— 5 000 



K HpKOCTH OAHH3KOBO C Heft OCBeUJ,eHHOH a6c0JH0TH0 

6ejiofi noBepxHocTH *. 

* A6COJHOTHO 6eJIOH Ha3blBaeTCSI nOBepXHOCTb, AH4>$y3HO OTp c 1>K"IO- 

man 100% najjaiomero na Hee CBeTa, Kosc|)(j)HUHeHT OTpa>KCHHH KOTopi ft 

B CBH3H C 3THM npHHflT paBHbIM e^HHHUC . 
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JlpKocTb noBepxHocTH npH HajiHMHM 3aMeTHoro Hanpa- 
BjieHHoro oTpa>i<eHHH onpeAeJiaeTca He to'JI&ko ocBemeH- 

HOCTbK) 3TOH nOBepXHOCTH, HO B CBH3H C OTpaH<eHHeM B Heft 

caMoro HdoqHHKa CBeia cTaHOBHTca cjDyHKUHeft ero hpkocth. 

Koacjx^HUHeHT hpkocth uBeTHbix no- 
CneKTpajibHbm kos^h- Be pxH0CTeH, H36npaTejibHo OTpawato- 

UHeHT HpKOCTH y naBI1JH g Ha HHX CBeTOBOH nOTOK, 

6yAeT cymecTBeHHo H3MeHHTbca npH H3MeHeHHflx ero 
cneKTpajibHoro cociaBa. FlosTOMy npH onpe^e^eHHH ycjio- 
BHH SKCnOHHpOBaHHH cjieAOBajio 6bi BcedopoHHe y^HTbl- 
BaTb H Be JlH L IHHbI CneKTpaJlbHblX K03(J)({)HIiHeH- 

tob HpKOCTefi hx noBepxHOCTefi. Ho npaKTHqecKH 
npii onpeaeJieHHH BpeMeHH H ycjiOBHH SKcnp HHpOBaHOT , 
npoBOAHMOM c noMombK) (})OT09JieKTpHqecKHX npHSopoB, 
lie MoryT 6biTb nojiHocTbio yqTeHbi Bee cjioxaiefiiiiHe B3aH- 

M033BHCHMOCTH Me>K/iy UBeTHOCTbK) o6l>eKTOB CbCMKH, 

H3MeHeHH«MH cneKTpajibHoro cociaBa ocBemaiomero cBe- 
Ta h uBeToqyBCTBHTejibHOCTbK) neraTHBHbix MaiepHa jiob. 
TeM He MeHee b npaKTHKe onpeAeJieHHH 9Kcno3HUHH c no- 
MombK) 3KcnoHOMeTpoB 0Ka3biBaeTCH B03MO>KHbiM paccivia- 

TpHBaTb Be JIHqHHbl SKCnOHOMeTpHMeCKHX HpKOCTeft CHHMae- 
MblX UBeTHblX 06-beKTOB KaK HeKOTOpyK) COBOKynHOCTb 

HX HpKOCTHblX xapaKTepHCTHK. 

KaK noKa3aHO b Ta6ji. 3, oTpawa- 
MHTepBaji HpKocTen T ejibHaHcnoco6HOCTb pa3JiHqnbix o6-b- 

o6l>eKTOB CbeMKH eKTOB KOJie6jieTC5I B AOBOJIbHO IIIH- 

poKHX npeAeJiax. lloBepxHocTH, o6jiaAaiomHe MancHMajib- 

HblM K03C()(|)HUHeHTOM OTpa>KeHHH, nOKpblTbie OKHCbfO M$r- 

hhh, 0Tpa>i<aK)T ao 967 0 na^aiomHx Ha hhx Jiyqeft, a 
qepHbift 6apxaT Bcero jiHiiib 1— 3% IloBTOMy Han6omiiiHfl 

B03MO>KHblH HHTepBaJI HpKOCTeft A*™ paBHOMepHO OCBe- 

meHHoro o6-beKTa npaKTHqecKH He MO>KeT npeBbimaTb 90: 1. 
HHTepBaji apKocTefi Me>KAy opHaKOBo ocBemeHHbiMH 
noBepxHOCTHMH cBe>KeBbinaBiuero cHera, oTpawaiomero 
AO 78°/ 0 ynaBiuero Ha Hero CBeia, h qepHoro 6apxaTa 
6yAeT npHMepHo paBeH JiHiiib 50:1. 3aTeHHB >i<e yqacTKH, 
noKpbiTbie qepHbiM SapxaTOM, h coxpaHHB ocBemeHHOdb 

CHOKHOH nOBepXHOCTH, Mbl MO>KeM B OqeHb 60JIbUI0H CTe- 

neHii yBeJiHqHTb HHTepBa ji HpKOCTeft 3Toro o6i>eKTa. C yBe- 
jiHqeHHeM pa3JiHqHH ocfiemeHHQCTH oTAejibHbix sjieivieHTOB 
HHTepBa Jibi jipKOCTeft cHHMaeMbix o6i>eKTOB MoryT yBe- 
jinqHBaTbCH ao orpoMHbix npeAeJioB, AOCTHraa 100000: 1 
h 6ojiee. 
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Ta6.nima 3 

OtpaacaTejibHaH cnoco6HQCTb pa3JiHHHbix noBepxHQCTefl 



IlOBepXHOCTb 



Biu 0Tpa>KeHHfl 



OKHCb MarHHH 

AjieSacTp 

Cepe6po nojiHpoBaHHoe 
MaTOBoe cepeSpeHne 

CieKJiHHHoe 3epKajio 

XpoMHpoBaHHan nojinpoBaHHan noBepx- 

HOCTb 

MaTOBoe xpoMiipoBauHe 

AjllOMHHHH nOJIHpOBaHHblH 
AjllOMHHHH MaTHpOB3HHblH 

>KecTb 6ejian 
CHer cBOKeBbinaBiuHH 
CHer TaiomnH mhcthh 
ByMara 6ejiaa MaTOBaa 

Be;iafl runcoBaa noBepxHOCTb 

Bejiaa KJieeBaa nonpacKa no ourryKa- 

TypeHHOH nOBepXHOCTH 

OiuTyKaTypeHHaa noBepxHOCTb 
Ko>Ka JiHua 
FlecoK 6ejibift cyxofi 
IlecoK 6e^biH MOKpbift 

TpoTyap acc^ajibTOBbift cyxoft 
TpoTyap accj)ajibTOBbiH MOKpbift 

MepH03eM cyxoft 

MepH03eM MOKpblH 

Tec (;vepeBO cBe>Kee) 
Tec CTapbiH nocepeBiiiHM 

XBOHHaH paCTHTe.1bHOCTb KpOHbl 



PacTiiTe.abHocTb JiHCTBeflHafl jieTOM 

PaCTHTeJIbHOCTb JIWCTBeHHaH oceHbio 

LUejiK 6eJibifi 
4epHoe cyKHO * 

L IepHbifi 6apxaT 
MepHbifl Mex 



XlH(j)(t)y3Hoe 
» 

HanpaB^eHHoe 
HanpaBJieHHo- 
pacceHHHoe 
HanpaB^eHHoe 



HanpaBjieHHO- 
paccenHHoe 

HanpaBvHeHHoe 

HanpaBJieHHo- 
pacce^HHoe 

HanpaBJieHHoe 

CMeiuaHHoe 

i 

HanpaB^eHHO- 
pacceHHHoe 

ITpH6jIH>KaeTCH 
K flH$$y3HOMy 

AHct)^y3Hoe 
CMeiuaHHoe 
Xtncj)c|)y3Hoe 



CMeiuaHHoe 
HanpaB^eHHO- 
paccenHHoe 
HHfj^ysHoe 
HanpaBJieHHO- 
paccennHoe 
To >Ke 
» » 
/Xii(f)())y3Hoe h 
HanpaBJieHno- 
paccenHHoe 
HanpaB^eHHO- 
pacceHHHoe 
To >Ke 
CMeiuaHHoe 
HanpaBJienHO- 
paccenHHoe 
HiKlDc^ysHoe 



* BbicoKwe noMOinaioiUHe cBoficTBa stux Maiepna^oB o6-bHCH$uoTCH omaCTH 
nx nopHCTOCTbio, o^arojiapfl Mesiy yhasmilfl Ha hhx CBeT, npe>KAe mcm bwhth 
H3 tojuuu MaTepnajia, npetepneBaeT Hecno^bKO OTpaweHHH. 



llpH cbeMKe 6o.abiuHHCTBa o6-bei<TOB mw Hapafly c 

MHCTO >ipKOCTHbIMIl KOHTpaCTaMH CTajIKHBaeMCfl TaK>Ke 

h c HBjieHHHMH uBeroBoro KOHTpada. B 3thx arym&ttx 
onpeAejieHHe HHTepBajia npKOcTeii ocjioKi-meTCH Heo6xo- 
AHMOCTbio ymiTbiBaTb He TOjibKO KOjiHqecTBeHHbie pa3- 
nmm apKOcfefi Tex hjih hhmx sjie.vieHTOB oS-beKTa a 

(j)0Ha, HO H paaHHWH CneKTpajlbHblX K03cjx()HlT,HeHT0B np- 

KocTeft hx uBeTHbix noBepxHOCTefi. 

ycraHOBjieiiHe BejinqHHbi noAofiHoro CMeiuaHHoro 
KOHTpada, onpeaejiaeMoro oflHOBpeMemibiM bjih^hhcm 
Hpi<ocTHoro h UBeTOBoro KOHTpada, Diesb 3aipyAHeHo. 
BejiiiMima 3Toro KOHTpada b oTjiHqHe ot KOHTpacTa 
npi<ocTHOro He MO>KeT 6biTb Bbipa>i<eHa OflHofi KaKOH-jmSo 
BejiHMHHofl h no3TOMy npocToro Bbipa>KeHHH Mepbi UBe- 
T03oro KOHTpada eme He cymecTByeT. Ho nocKOjibny 
cneKTpajibnan qy BCTBHTejibHocTb (|)OT03jieKTpHqecKHx 3i<c- 
noHOMeipoB 3aMeTH0 npH6jiH>KaeTCH k cneKTpajibHoii 
qypcTBHTejibiiccTH rjia3a n coBpeivieHHbix neraTHBHbix 
jMaTepnajioB, b npaKTHKe 3KcnoHOMeTpHqeci<Hx 3aMepoB 
HHTepBa.ibi HpKOCTefl UBeTHbix o6-bei<TOB MoryT 6biTb 
AccTaToquo tomho Bbipa>i<eHbi hx hpkocthmmh cooTHoiue- 
LiHHMHi onpejiejieHHbiMH c noivioiubio 3i<cnoHOMeTpa. 

B Ka^ecTBe npuMepa npHBe^eivi cpe/jHHe Bejimmu 
HHTepBajia flpKOCTefi HeKOTopbix HanSojiee pacnpocTpaHen- 
Hbix o6i>eKTOB cbeMKH, cBeAeHHbie b Ta6ji. 4. 

llpH iiaTypi-ibix cbe.MKax H3MeHeHnn 
xapaKTepa ocBemei-iH*, cB*3aHHbie c 

H BejiMHHHa HHTepBajia BblCOTOH CTOflHHfl COJlHUa, H3M6H6- 
npKocTH o6ieKTa hhhmh npo3paqnocTH aTMOC(|)epbl II 
o6jiaMHccTH, cymecTBeHHo bjihhkdt 
m Ha cooTHomeHHe • HanpaBjieHHofl h paccenHHoii qacTH 
cojiHeqHo"i pannauHH. 3th Kmsmwm xapaKTepa ocBe- 
maiomero CBeTa He MoryT He BjiHHTb Ha xapaKTep cjDo- 
Torpacj}HMeci<oro H3o6pa>KeHHfl h cKa3biBaiOTCfl npe>K/je 
Bcero Ha KOHTpacTe ocBemeHHa. yBejinqeHHe j\oj\u pac- 
cennHoro CBeTa b o6meM 6ajiaHce ocBemeHHH, yeiuiHBafl 
BbicBeTKy TeHeBbix yqacTKOB o6i>eKTa cbe.MKH, 3aMeTHo 
noHH>KaeT KOHTpacT H3o6pa>KeHiiH. 3to yMeHbiueuHe 
HHTepBana npKOCTex CHHMaeMbix oo^eKTOB MoweT npii 
HajinqHH o6jiaqHGCTH /jocTnraTb oqeHb Sojibimix cTene- 
Hen. ripH ycHjieHHH oQjiaqnocTH h yBejiHqeHHH Kojinqe- 
cTBa pacceHHHoro CBeTa ocBeiuenHocTb sjieivteHTOB, naxo- 
Aaiuhxch b TeHH, MO>KeT yBejiHqHBaTbca b ABa-Tpn, 



38 



T a 6 ji h u a 4 

MHTepBajiw HpKOCTefi HeKOTOpblX oSTjCKTOB cbcmkm 
(no AaHHbiM Ka^CApw onepaTopcKoro MaciepcTBa BTMK) 



OoteKTbi Cl>eMKH 



HHtepBa^ npnocTefl 



3eMnan noBepxHOdb, BH^HMasi c caMOJieTa, jieTOM 
3eMHaa noBepxnocTb, BHflHMan c caiviojieTa, 3hmoh 
IleH3a>K 6e3 nepe^Hero ruiaHa b TyMaHe .... 
IleH3a>K 6e3 nepe^Hero njiaHa npn pacceaHHOM 

CBde b naciviypHbiH Aenb 

IleH3a>K 6e3 nepeanero nJiaHa npH npnMOM co/i- 

HeMHOM cBeie 

rieH3a>K 6e3 nepe^Hero n.naHa nponiB CBeTa . . 
IleH3a>K c nepejiHHM anaHOM npn npnMOM cojiHeu- 

hom ocBemenHH 

IleH3a>K c onenb TeMiibiM nepe^HHM ruiaHOM npn 

COJIHeHHOM CBeie . 

IleH3a>K c cojiHueM b Kaupe 

TopoflCKOH neH3a>K 6e3 nepejinero njiana B nacMyp- 

Hbiii AeHb 

TopoACKOH neH3a>i< 6e3 nepejiHero n^aHa npn 

cojineMHOM cBeie 

y3K»e 3aieMHeHHbie yjinubi c OT^eJibHbiMH 3,aaHn- 

HMH, OCBemeHHblMH COJIHUeM 

3/i.aHHH TeMHbie Ha t|)OHe He6a 

TeMHbie npojieTbi h apKH moctob h BopoT c «pKO- 

OCBeLUeHHblMH CO^HUeM (jDOHaMH 

Tpynnbi b cojihcmhuh /jeHb b 3dBHCHMOCTH ot 
UBda o/ierabi u HanpaB^eHH^ CBeTa . . . . 
Tpynnbi b nacwypHbifl ,aeHb 

IlopTpeT COCBeTJIblMH BCJIOCaMH Ha (|30He OTKpbl- 

Toro neH3a>na npw cojiHemnoM ocBemeHHH . . 

riopTpeT C TGMHblMH BOJIOCaMH Ha (j)OHe OTKpbl- 

Toro neH3a>Ka npn co.iHequoM ocBeiueHHH . . 
06mne n^aHbi b KHHonaBiwbOHe b 3aBHCHMOCTH 
ot xapaKTepa ctoweTa h ocBeLuenHH 

BHyTpeHHHH BHJX KOMH3TbI (6e3 OKOH B Ka^pe) 
BHyTpeHHHH BHfl CBCTJIOH KOMH31 bl , CHHMBCMOH 

npoTHB OKOH 6e3 nO^CBeTKH 

BnyTpenHHH bujx tcmhoh KOMHaTbi, cHUMaeMofi 

npOTHB «pKO OCBemeHHblX OKOH 6e3 nOACBeTKH 



1:3—1:6 

1:6—1:10 

1:2—1:3 

1:5—1:10 

1:10—1:30 
1:20—1:40 

1:20—1:60 

1:100—1:30-0 
1:2 000000 

1:5—1:10 

1:10-1:40 

1:100—1:500 
1:100—1:200 



; 1000- 



10 000 



1:20—1:300 
1:10-1:60 

1:10—1:12 

1:20—1:100 

1:10—1:50 
1:8—1:12 

1:100—1:500 

AO 1:100 000 



a 3aqacTVio b Sojibiuee KOJiHqecTBo pa3, npHqeM cooTBeT- 
CTBeHHO CHH>KaeTCH HHTepBa.n wpkocth o6i)eKTa. C.qeA- 

CTBHeM 9TOTO H HBJIHeTCa CTOJlb pa3HTe JlbHOe H3MeHCIl!lC 

3KcnoHOMeTpnqecKHx xapa KTepiiCTHK u caMoro xapaKTepa 
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H3o6pa>KeHHH oS'beKTOB, cHHMaeMbix b nacMypHyio noroay 
hjih npn HeKOTopofi, xoth 6bi jxame BecbMa He3HaqHTejib- 
Hoifr SejiecoBaTofl aumkc 

OneHb 3aMeTHoe bjihhhhc Ha BeJiHqH- 
T^bmlT™ Hy HHTepBajia hpkocth o6i>eKTOB 

CbeMKH OKa3blBaK)T onTH^ecKHe cboh- 
CTBa cpe^bi, 3anojiHHiomeH npocTpaHCTBo Me>KAy cj^OTorpa- 
[J)HpyeMbiMH o6i>eKTaMH h annapaTOM. HpKOCTb aTMo- 
cc^epHoft At>iMKH hjih npocBeqeHHoro TyMaHa KaK 6bi 
Han jia^biBaeTCH Ha hpkocth Bcex ajieMeHTOB CHHMaeMbix 
06i>eKTOB. He OKa3biBan 3aMeTHoro bjihhhhh Ha yBejinqe- 
HHe hpkocth CBeTJibix yqacTKOB, oHa cymecTBeHHo noBbi- 
LnaeT npKOCTb TeMHbix hjih MaJio ocBemeHHbix ajieMeHToB 
o6i»eKTa. YnjiOTHeHHe TyMaHa h noBbiiueHHe ero hpkocth, 
a TaK>Ke yBejinqeHHe paccTOHHHH Me>KAy o6i>eKTaMH CbeMKH 
h annapaTOM cnjibHO cHH>KaeT HHTepBaji npKocTefl oS-beKTa. 

FIpH AaJIbHeftUieM yBeJIHMeHHH njlOTHOCTH ammkh hjih TyMa- 
Ha npKOCTb ee, AocTHTHyB onpeAejieHHofl BejiHqHHbi, 

ypaBHHGTCH C HpKOCTbK) Han6oJiee CBeTJIblX sjicmchtob 

o6i,eKTa. HHTepBaji hpkocth o6-beKTa CbeMKH b stom cjiy- 
qae 6y#eT 1:1, KOHTpacT ero chh3htch ao Hyjin h pa3jiHMHH 

HpKOCTH CTaHyT He33MeTHbIMH. Be J1HMHH3 HHTepBa J13 

hpkocth CHHMaeMbix o6-beKTOB, KaK Mbi y>Ke OTMeqajiH 
b npeAbiAymefi rjiaBe, HMeeT oqeHb 6ojibiuoe npaKTHqe- 
CKoe 3HaqeHHe, ocoSeHHo B03pacTaioui.ee npH pa6oTe Ha 
UBeTHbix HeraTHBHbix MaTepnajiax h cbeMKe KOHTpacTHbix 
cio>KeTOB. riosTOMy iiinpoKoe pacnpocTpaHeHne npnoSpeji 
Me to a onpe^eJieHHH HHTepBa jia npKocTefi oS-beKTOB 
CbeMKH c noMombio rjDOTOSjieKTpHqecKHx npH6opoB. jlajiee 
Mbi no^pooHo paccMOTpHM MeTOAHKy onpe^ejieHHH hh- 
TepBajia hpkocth c noMombio 4)OT03jieKTpHqecKHx sKcno- 

HOMeTpOB. 

OCBElUEHHOCTb CBETOMYBCTBHTEJlbHOrO CJIOfl 
H EE BJIHflHHE HA BPEMH H YCJlOBHfl 
9KCriOHHPOBAHHfl 

OcHOBHbiMH cJ)aKTopaMH $ onpeAe jihioiuhmh ocBemeHHocTb 
cBeToqyBCTBHTe jibHoro cjioh, a cjieAOBaTejibHo, h bcjih- 

qHHy Heo6xOAHMOH BbIAep>KKH, HBJIHIOTCH HpKOCTb CHHMae- 

moto o6-beKTa h cBeTocnjia npHMeHneMOH cbeMoqHOH 

OnTHKH. FIpH AaHHOH HpKOCTH OOTdCKTOB CbeMKH OCBemeH- 

HocTb onTHqecKoro H3o6pa>KeHHH npnMO nponopuHOHajibHa 
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KBaApaTy oTHocHTejibHoro OTBepcTHH o6i>eKTHBa. BpeMH 
BbiAep>KKH, Heo6xoAHMoe AJia nojiyqeHHH OAHoro h toto 
>Ke cj)OTOXHMHqecKoro achctbhh cBeTa Ha cBeTOqyBCTBH- 
TejibHbifl cjioh, 6yAeT H3MeHHTbcn o6paTH0 nponopuHo- 

HajIbHO KBaApaTy OTHOCHTe JlbHOrO OTBepCTHH. 

Ecjih npKOCTb OTAeJibHoro sjieMema 
W^^^^ 9 ' o6i,eKTa CbeMKH nssecTHa, to ocBe- 

CTM CBeTOHVBCTBHTeJIb- ' 

Horo cjioh ot apkocth meHHocTb, co3AaBaeMaH Ha cBeToqyB- 

06-beKTa CbeMKH CTBHTeJIbHOM MaTepHajie COOTBeTCT- 

Byioiu.HM eMy yqacTKOM onTHqecKoro 
H3o6pa>KeHHH, onpeAejiHTCH no ypaBHeHHio: 



-H306p 



rue En 30 ty — ocBemeHHocTb yqacTKa onTHqecKoro H3o6pa- 

>KeHHH (B JlHDKCax); B 0 q — HpKOCTb ofiteKTa CbeMKH 

(b anocTHJib6ax); d — AHaMeTp ACHCTByioLuero OTBepcTHH, 
a / — (J)OKycHoe paccTOHHHe ofoeKTHBa. 

He yqHTbiBan noTepb CBeTa b CbeMoqHOH onTHKe h 

BJIHHHHH ApyrHX Cj)aKTOpOB, CymeCTBeHHO CHH>KaiOmHX 

ocBemeHHocTb onTHqecKoro H3o6pa>KeHHH, sto ypaBHeHiie 
Mo>KeT cjiy>KHTb jiHiiib nojiyqeHHH npn6jiH>KeHHbix 
AaHHbix 06 ocBemeHHocTH cBeToqy bctbhtc JibHoro cjioh h 
BejinqHiie Heo6xoAHMofl BbiAep>KKH. J\j\n nojiyqeHHH >Ke 
nojiHbix ToqHbix AaHHbix 06 ocBemeHHocTH, co3AaBaeMoft 

Ha TOM HJIH HHOM yqaCTKe CBeTOqyBCTBHTe JlbHOTO CJIOH 

onTHqecKHMH H3o6pa>KeHHHMH CHHMaeMbix o6*beKTOB, Heo6- 

XOAHMO yqeCTb BJIHHHHe BCeX OCHOBHblX cj^aKTopoB, Tax 

hjih HHaqe BJiHHiomHx Ha ee Be jinqHHy . CjieAyeT OTMe- 
THTb, mto b npaKTHqecKofi pa6oTe onepaTopa h cf)OTorpac})a 
H npn npoBOAHMbix hmh SKcnoHOMeTpHqecKHx 3aMepax 

3TH Cf)OpMVJIbI B CBH3H C HX C JIO>KHOCTbK) 06biqH0 He npH- 
MeHHIOTCH. fljlH yHCHeHHH BJIHHHHH OCHOBHblX (jDaKTO- 

poB, onpeAejiHiomHx ocBemeHHocTb cBeToqyBCTBHTejibHO- 
ro cjioh, uejiecooSpa3Ho ocTaHOBHTbcn m 3tom noApo6Hee. 

lloTepn CBeTa npn npoxo>KAeHHH CBe- 

™K H H C 5+e kth™"" T0BbIX "r 1 * 6 4e P e3 06-beKTHB CK^aflb.- 
CBeTocnjia BaiOTCH H3 noTepb npn OTpa>KeHHH 

CBeTa ot noBepxHocTeft jihh3 h no- 
rjiouj,eHHH ero b TOJime CTeKjia. B cbh3h c sthm b 
OTJiHqne ot pacqeTHofl cBeTocnjibi, onpeAejineMOH JiHiiib 
reoMeTpnqecKHMH pa3MepaMH AencTByiomero OTBepcTHH h 
cj)OKycHoro paccTOHHHH h He yqHTbiBafomefi noTepb CBeTa 



41 



b o6i>eKTHBe, cjie/jyeT yqnTbmaTb ero TaK Ha3. AencTBH- 

TejlbHVK), HJ1H 3(£)Cj}eKTHBHyiO, CBeTOCHJiy. AaHi-ibie 

06 3(^cf)eKTHBHOH cBeiocHjie HecpaBHeHHO 6oJiee nojnio 
xapaKTepH3VK)T pa6oTy onTHqecKOH CHdeMbi h o6ecne- 

qHB3K)T B03MO>KHOCTb CpaBHHTe JIbHblX OUeHOK A^HCTBH- 
TeJIbHOH CBeTOCHJlbl oCteKTHBOB pa3JlHHHbIX THIIOB. 

EloTepH cBda npH norjiomeHHH ero ctckjiom 06'bCK- 
THBa He npeBbiuiaiOT o6biqHO l°/ 0 H ^ oahh caHTHMfcTp 
TOjiii;HHbi CTeKJia h He oi<a3biBaiOT cymecTBeHHoro bjihh- 
hhh Ha CHH>KenHe ocBemeHHocTH onTHqecKoro H3o6pa>i<e- 

HHH. Il03T0My RJlft 06l>eKTHB0B C HeoOJIbLHHM (J)OKyCHblM 

paccTOHHHeM BjiHHHueM 3Toro c{)aKTopa mo>kho npeHe- 
6peqb. 

SHaqHTejibHo 6ojibiuee BjiHHHHe Ha BejinqHHy scjxj^eK- 

THBMOH CBeTOCHJlbl OKa3bIBaiOT nOTepH CBeTa, HBJIHHDLUHeCH 

cJieACTBHeM ero OTpa>i<eHHH ot noBepxHOCTefl jihh3. Be- 
jiHqHHa 3thx noTepb B03paciaeT c yBejinqeHHeivi noi<a3a- 
TejiH npejioMJieHHH deKJia h KOJie6jieTca ot 4 ao 6,87 0 . 

C yAOBjieTBopniomefi TpeSoBaHHHM npaKTHKH tomho- 
CTbio mo>kho cqHTaTb, qTO npH OTpa>i<eHHH CBeTa ot 

Ka>KAOH rpaHHqaLUefi C B03AyXOM nOBepXHOCTH JlHH3bl OT- 

pa>i<aeTCH npHMepHO 5°/ 0 ynaBuiero Ha nee CBeTa. 3th 
noTepH CBeTa pe3KO B03pacTaiOT c yBejiHqeHHeM qncjia 
.J1HH3 o6i>eKTHBa h qHCjia HecKJieeHHbix noBepxHOCTefl, hb- 
jihkdlu,hxch noBepxHOCTHMH pa3Aejia B03^yxa h CTeKJia. 

B Ta6ji. 5 npHBeAeHbi cpaBHHTejibHbie 
KoaMwweHT nponycKa- AaHHbie 0 BejiHqHHe noTepb CBeTa 

HUH 06T»eKTHBa ^ 0 

Ha OTpaH<eHHe jxj\h npocTOii jiHH3bi 
h oriTHqecKHx chctcm c pa3jiHqHbiM qHCJiOM npejiOMJiaio- 
uj,hx CBeT noBepxHOCTefl. B coBpeMeHHbix cjio>KHbix o6i>- 
eKTHBax, o6jia < zi > aK)ui l HX 6 — 8 noBepxHOCTHMH pa3Aejia 
CTeKJia h B03Ayxa, o6mHe noTepn b pe3yjibTaTe OTpa- 
>KeHHH h norjiomeHHH CBeTa oqenb Be jihkh h AOCTHraiOT 
30 — 40 h 6ojiee npoueHTOB. Koscfx^HuneHT nponycKaHHH 

T3KHX OO-beKTHBOB, Onpe^eJlHeMblH OTHOUieHHeM CBeTOBOTO 

noTOKa, npomeAuiero qepe3 oo^eKTHB, k CBeTOBOMy noTO- 
Ky, naAaionieMy Ha Hero, m npeBbiiuaeT 3aqacTyio 
0,50—0,60. 

3c})c()eKTHBHaH CBeTOCH,na cjio>KHbix oS-beKTHBOB no 
cpaBHeHHio c hx pacqeTHon cbctochjioh CHHwaeTca b 
oqenb 6ojibiuoH CTeneHH. B cbh3H c 3thm npH 3KcnoHO- 
MeTpnqecKHX pacqeTax Hejib3*i oueHHBaTb h cpaBHHBaTb 
CB^TOCHjiy o6-beKTHBOB pa3JiHqHbix KOHCTpy kli,hh 6e3 yqeTa 
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K03(J} r 4 ) "UHeHTa nponycKaHH^i mwih no Bejinqnue othoch- 
TejibHoro OTBepcTHH h reoMeTpnqecKOH CBeTOCHJlbl, TaK 
KaK 3to neH36e>KH0 npMBeAeT k oujuSKaM. 

IloTepH CBeTa b o6i>eKTHBe npn6jiH>KeHHo MoryT 6biTb 
onpe^ejieHbi no tjjopMyjie: 

/( = 0,95" -0,99', 

r^e n — qncjio HecKJieeHHbix noBepxHOCTefl jihh3 (npHHH- 
Man noTepn CBeTa npn OTpa>KeHHH paBHbiMH b cpeA- 
HeM 5°/ 0 ); / — A^iHHa nyTH jiyqa b CTeKJie oo-beKTHBa 
(b cm). 



T a 6 ji h u a 5 
IloTepH CBeTa Ha otpaweHHe b oiitmhcckhx cncreiviax 



Mitcio 


Mhc.io noBepxHOdeft pa3jie.iii 
cTeK.ia m B03iiyxa (noKa3aie;ib 
npe.aoM.ieHHA creK-ia= 1 ,55i 


HpKOCTb Bbixoiitimero nywwa 
(npKocTb ynaBuiero Ha o6i.eKTHR 
nyHKa ziywefi npHHHTa paBHoft 1,00) 


1 


2 


0,90 


2 


4 


0,82 


3 


6 


0,75 


4 


8 


0,68 



B nocjieAHHe roAbi a^i^ yMeHbiueHHH noTepb CBeTa h 
yBe JiHqeHHH K03c|3c|DHUHeHTa nponycKaHHH cbeMoqHOH onTH- 

KH UlHpOKO npHMeHHeTCH MeTOA npocBeT JieHHH o6i>- 
eKTHBOB, CymeCTBeHHO VBejlIiqHBaK)Li;HH HX 3C|)$eKTHBHyiO 

CBeTOCHJiy . 

TaK, HanpHMep, no AamibiM B. B. flycbKOBa ecjiH o6-beK- 

THB «K)nHTep 3» C c|30KyCHblM paCCTOHHHeM B 5,0 CM H OT- 

nocHTejibHbiM OTBepcTHeM 1:1,5 ao npocBeT JieHHH o6jiaAaji 
K03cjDcj3HUHeHTOM nponycKaHHH b 72°/ 0 , to nocjie npocBeT- 
jieHHH ero K03c})ct)HUHeHT nponycKaHHH B03pacTaeT ao 91°/ 0 . 
ZIjih o6-beKTHBa «K)nHTep 12» c c|)OKycHbiM paccTOH- 

HHeM B 3,5 CM H OTHOCHTe JlbHblM OTBepCTHeM 1:2,8 3TH 
Be JIHqHHbl COOTBeTCTBeilHO COCTaBJlHK)T 68 H 89°/ 0 - 

Hjih o6*beKTHBa «MHAycTap 22» c cf>0KycHbiM paccTOH- 
HneM b 5,0 cm h OTHOCHTe JlbHblM OTBepcTHeM 1: 3,5, ycTa- 
HaBjiiiBaeivioro b Majiocf)3pMaTHOMc|DOToannapaTe «3opKHH», — 
— 69 h 90°/ 0 . 
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OcBemeHHOCTb CBeTOqyBCTBHTeJIbHOrO cjioh, co3AaBae- 

Maa Ha pa3JiH4Hbix yqacTKax KaApa omnqecKHMH H3o6pa- 

>KeHHflMH 06-beKTOB OAHH3KOBOH HpKOCTH, OKa3blBaeTCH 

MaKCHMajibHoft b ueHTpe nojia h nocTeneHHO ySbiBaiomefi 

k Kpaio H306pa>KeHHH. 

3tot cnaA ocBemeHHOCTH onpeAejia- 

Cnafl OCBeiMeHHOCTH eTCH BJlHHHHeM HeCKOJlbKHX OCHOB- 
K Kpaio H306pa«HHll ^ npH4HH. HeKOTOphie H3 HHX HB- 
J1HIOTCH 06lUHMH AJ1H o6"beKTHBOB CaMblX pa3JIHqHbIX THIIOB 
H He CBfl33Hbl C HX KOHCTpy KTHBHblMH OC06eHHOCTHMH. 

na^eHHe ocBemeHHOCTH k Kpaio nojia, onpeAejiaeMoe 
BJlHHHHeM c})aKTopoB 3TOH rpynnw, noAHHHaeTCH onpeAe- 

JieHHblM 06mHM 3aKOHOMepHOCTHM H MO>KeT 6bITb yCTaHO- 

BJieHO pacMeTHbiM nyieM. 

FIoCKOJlbKy paCCTOHHHe OT 06lDeKTHBa AO JIK)6oS TO^KH 

Ha Kpaio H3o6pa>KeHHH 6ojibLiie paccTOHHHH ao ueHTpa 
nojia b — — g- pa3 (tag 0 — yroji, o6pa30BaHHbifi ofith- 

qecKofi ocbio o6i>eKTHBa h rjiaBHbiM JiyqoM, npHXOAHiUHM 
b 3Ty TOqKy), to ocBemeHHOCTb, co3AaBaeMaa Ha cbcto- 

qy BCTBHT6 JlbHOM CJIOe OriTHqeCKHMH H306pa>KeHHHMH o6td- 

eKTOB cmmkh ajih jik)6oh TOqKH nojia H306pa>KeHHH, 
oyAeT H3MeiiHTbCH nponopuHOHajibHO cos 2 6. 

HeoSxoAHMO yqedb npn stom, qTO npomeAuiHe qepe3 
o6-beKTHB CBeTOBbie Jiyqn naAaHDT Ha KpaeBbie yqacTKH nojia 
H3o6pa>KeHHH noA HeKOTopbiM yrjiOM. B cbh3h c 3thm ocBe- 

LUeHHOCTb CB6TOqyBCTBHTe JlbHOTO cjioh Ha KpaeBbix yqacT- 
KaX BCJieACTBHe H3BeCTHbIX 3aKOHOMepHOCTeH 6yAeT H3Me- 

HHTbCH TaK>Ke nponopuHonajibHo KocHHycy yrjia na achhh 
Jiym& Ha ocBeiuaeMyio noBepxHOCTb, t. e. nponopuHOHajibno 
cos 6. 

Tan KaK npKOCTb npoiueAUJero qepe3 o6i>eKTHB CBe- 
TOBoro noTOKa ajih ToqeK, pacnojioweHHbix b CTopoHe 
ot onTHqecKoft och, t. e. ajih SBKJIOHHMX nyqKOB, 6yAeT 
MeHbuie npKOCTH npaMoro nyqKa Taime B cos 6 pa3, to 
ocBemeHHOCTb yAajieHHbix ot ueHTpa nojia yqacTKOB on- 
THqecKoro H3o6pa>KeHHH b cnjiy bjihhhhh nepeqHCJieH- 

Hbix 4)aKTopoB 6yAeT b 4Q pa3 MeHbuie ocBemeHHocm 

b ueHTpe nojia. 

CHH>KeHHe ocBemeHHOCTH KpaeBbix yqacTKOB b npeAe- 
jiax He6ojibiiiHX yrjioB H3o6pa>KeHHa oqeHb HeBe jihko h 
He OKa3biBaeT cyiuecTBeHHoro bjihhhhh Ha KaqecTBO <f>0- 
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Torpacj^HqecKoro H3o6pa>KettHH. Hpn npHMeneHHH kopotko* 
cJ)OKycnbix o6-bei<THBOB, o6jiaAaioiuHX 6ojibuiHMH yrjiaMH 
H3o6pa>KeHHJi, cnaA ocBemeHHOCTH 3aMeTH0 y ch jiHBaeTCH. 
KojinqecTBo ocBeineHiia, nojiyqeHHoe CBeToqyBCTBHTejibHbiM 
cjioeM na Kpanx H3o6paM<eHHH, OKa3biBaeTCH MeHbiuHM, 
HeweJin b ueHTpe nojia. Pe3yjibTaTOM stoto flBjineTCH 
cHH>KeHHe njiOTHocTH HeraTHBa Ha KpaeBbix yqacTKax, 
ocoSeHHO ycHJiHBaiomeecH b cjiyqaax HeAOAep>KKH. 3to 
oScTOHTejibCTBO cjieAyeT yqHTbiBaTb npw nocTpoeHHH 

IOApa H yCT3HOBJieHHH OCBeu;eHHOCTH Od'beKTOB CbeMKH, 

b Tex cjiyqanx, KorAa hx H3o6pa>KeHHH pacnojio>KeHbi Ha 
Kpaax nojia. 

CHH>i<eHHe ocBemeHHOCTH KpaeBbix yqacTKOB onTHqe* 
cKoro H3o6pa>KeHHH ocoSeHHO cKa3biBaeTCH npH npHMe* 

HeHHH KHHOCbeMOqHblX o6l>eKTHBOB C He60JlbIlJHMH ({)OKyC- 

HbiMH paccTOHHHHMH. OcBemeHHOCTH KpaeBbix yqacTKOB 

AJIH oS-beKTHBOB C cj)OKyCHbIM paCCTOHHHeM OT 5,0 AO 10,0 CM 
B CBH3H C BJlHHHHeM nepeqHC JieHHblX Bblllie (|)aKTOpOB co- 

CTaBjiaioT npHMepno 0,85—0,96 ocBemeHHOCTH b ueHTpe 

nOJIfl, npHHHTOH 3a eAHHHUy. IlpH npHMeHeHHH KOpOTKO- 

cJ)oi<ycHbix oS-beKTHBOB ocBemeHHOCTH na Kpanx KaApa 
cocTaBjiHiOT ajih o6-beKTHBa b 3,5 cm npHMepHO 0,72, a 
AJiH o6"bei<THBa c $OKycnbiM paccTO^HHeM b 2,5 cm Bcero 
0,54 ocBemeHHOCTH cepeAHHbi nojia H3o6pa>KeHHH (Ta6ji. 6). 



Ta6jiHua 6 

Cnaji ocBemeHHOCTH KpaeBbix yqacTKOB onTHHecKOro H3o6paHceHH5i 
b Majioc()opMaTHbix (jjOToannapaiax 



OonycHoe 
paccTonmie 

06T.eKTHBa 

(b mm) 


yroji H3ofipa>KeHHH 
no iiHaroHa^H chhmko 
(b rpaaycax) 


OcBemeHHOCTb KpaeBbix 

yMaCTKOB H306pa>KeHHH 

(ocBemeHHOCTb b ueHTpe no^H 
npHHHTa paBHoft 1,00) 


28 


75,5 


0,39 


35 


63,5 


0,55 


50 


47 


0,74 


85 


28,5 


0,91 


135 


18 


0,95 



IlpH cbeMKe Ma Jiocj)opMaTHbiMH cJ)OToannapaTaMH, b cnjiy 
bjihhhhh Tex H<e (|)aKTopoB, ocBemeHHOCTb KpaeBbix yqa- 
ctkob onTHqecKoro H3o6pa^eHHH npn npHMeHeHHH CMeH- 
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HblX o6l>GKTHBOB pa3JIHqHbIX c})0KyCHbIX paCCTOflHHH H3- 

MCHHercH b eme 6ojibuiefi CTeneim. 

floMHW paccMOTpenHbix Bbiuie 4)aKropoB oqeHb 6ojib- 
iiioe BjiHHHHe Ha cna,a ocBeineHHOCTH KpaeBbix yqacTKOB 
H3o6pa>i<eHH« 0Ka3biBaeT Tai<>Ke h HBjieHHe b h h b e t h- 

p O B a H H H, TeCHeflLUHM 06pa30M CBH3aHHOe C KOHCTpyK- 
THBHblMH OCOSeHHOCTflMH CbeMOHHOrO o6l>eKTHBa. BHHbe- 

TiipoBaHHe H3o6pa>KeHH« ABjineTCfl cjie^CTBHeM orpaHime- 
hhh onpaBaMH jihh3 npoiLe/uuero qepe3 oCtdCkthb cBe- 
TOBoro nywKa. BnnbeTHpoBaHHe oco6eHHo Be jihko npH 
pa6oTe c noJiHbiM hjih Majio yMeHbiueiiHbiM OTBepcTHeM 
^HacJ)parMbi. 

B cbh3h c 3thm (J)aKTHqecKoe na^eHHe OCBemeHHOCTH 
k Kpaio H3o6pa^<eHHfi 3aivieTH0 yBejiHqHBaeTCfl. FIpH AHacj)- 
parMHpoBaHHH o6T>eKTHBa BHHbeTHpoBaHHe yMeHbiiiaeTca 

H npH 3H3MHTe JlbHOM yMeHbLLieHHH BeJlHHHHbl AeficTByio- 
LUerO OTBepCTHH CTaHOBHTCH MajlO 3aMeTHbIM. B 3THX 

cnyqanx pa3JiHqHH ocBeineHHOCTH KpaeBbix ^ qacTKOB on- 
THMecKoro H3o6pa>i<eHHH h ueHTpa nojia ofiycjioBjiHEaiOTCH 

B OCHOBHOM JIHIIIb BJIHHHHCM nepeHHCJieHHblX Bblllie <$>aK- 
TOpOB. 

Ha pHC. 23 npHBe^eHbi rpacj)HKH pacnpe^ejieHHH ocBe- 
meHHOCTH onTHqecKoro H3o6pa>i<eHHH ajih HeKOTopbix 

COBeTCKHX KHHOCbeMOqHblX oSlDeKTHBOB (no ^aHHblM jia6o 
paTOpHH HCnblTaHHH OIITHKH KHHOCTyAHH MoC(J)H JIbM). 

H3 hx paccMOTpeHHH bhaho, mto ocBeiueHHocTb KpaeBbix 

yqaCTKOB Ka^pa AJIH SojIbUJHHCTBa HCnblTaHHblX KOpOTKO- 
4)OKyCHbIX 06-beKTHPOB npH OTHOCHTeJIbHOM OTBepCTHH 1 \ 2 

He nperauLiaeT 25 — 4G°/ 0 OCBemeHHOCTH ueHTpajibHbix 
yqacTKOii nojiH H3o6pa>i<eHHH. 

OcBemeHHOCTb CBeTOqy BCTBHTe Jib HO- 

M3MerteHHe ocbciuchhocth r o cjioh TecHefluiHM o6pa?.OM cBA3a- 
cBCTonyBCTBHTCjibHoro Ha c MacUJTa 6oM H306pa>KeHHfl o6-beKTa 
MacuiTaGa HsoGpameHH* Cb6MKH. npH H3M6H6HHH pacCTOHHHfl 
ot annapaia j\o o6i>eKTa cbeMKH H3- 
MeH^eTCH tfrkme H BejinqHHa OTHOCHTe jibHoro oTBepcTKH 
o6-beKTHBa, a cjie/ioBaTejibHO, h ocEemeHHOCTb onTHqecKoro 
H3o6pa>KeHHH. 3th imieHeHHfl cBeTOCHjibi o6i>eKTHBa, on- 
peAeJiHH H3MeHeHHH ocBemeiiHOCTH CBeToqy BCTBHTe JibHoro 
cjioh, ^oji>KHbi 6biTb nojiHOCTbK) yqTeHbi npH onfeAejieHHH 

BpeMeHH H yCJIOBHH SKCnOIIHpOBaHHH. 

B Tex cjiyqanx cbeMKH, Kor/ia paccTonnne ot anna- 
paTa ao CHHMae^oro o6-beKTa 6ojibuie 15—20 (])OKycHbix 
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Phc. 23. Tpa^HKH cna^a ocBemeimocTH 

onTHwecKoro H3o6pa>KeHHH k Kparo 
KaApa j\j\n HeKOTopbix KHuocbeMOMnwx 

oCLeKTHBOB 



paceroHHHft npHMeH^eMoro npH cteMKe o6-beKTHBa, 3th H3- 
mUemn cBeTOCHjibi oqeHb Majibi h b npaKTHKe onpeAe- 

JieHHH 3KCH03HUHH MOryT He yqHTblBaTbCH. flpH 3HaqHTeJIb- 

hom yBejiHqeHHH H3o6pa>KeHHH, onpefleJiaeMoro OTHouieHHeM 
jiHHeflHbix pa3Me.poB H3o6pa>KeHHH b HeraTHBe k cooTBeT- 
CTBy hdluhm jiHiieftHbiM pa3MepaM CHHMaeMoro o6-beKTa, 
BjiHHHHe SToro cfiaKTopa 6bicTpo B03paciaeT. 

TaK, npH cbeMKe nopipeTHoro njiaHa, 3aHHMaK>mero 
no BbicoTe bchd njiomaAb Kaapa (BejiHqHHa o6i>eKTa no 
BbicoTe 48—50 CM % pa3Mepbi ciaH^apTHoro KHHOKaApa 
16X22 mm) , MaciiiTafi H3o6pa)K6HHfl 6y/ieT npHMepHo 
paBeH V 30 . 

B cjiynae >Ke cfceMKH oqeHb KpynHO b3Htoh AeTajiH, Ha- 
npHMep rjia3a, TaK>Ke 3aHHMaiomero bcpo Bbicoiy Ka/ipa 
(BejiHqHHa o6-beKTa no BbicoTe 30—32 Mm), MacujTa6 H30- 
6pa>KeHHH 6y^eT npHSjinweHHO paBeH V 2 . 

Ecjih BpeMH BbiAep>KKH npw cbeMKe 6ecKOHeqHo y^a- 
JieHHblX 06l»eKT0B npHHHTb 3a e^HHHuy, TO B nepBOM H3 
paccMOTpeHHbix H3MH cjiyqaeB BpeMH Bbi>aep>KKH b o#HHa- 
KOBbix ycjiOBHHX ocBeiueHHH onpeiiejiHTca Kpafme He3Ha- 
MHTejibHofl Be jihhhhoh 1,07, bo BTopoM >Ke cjiyqae OHO 
6y^eT paBHHTbCH 2,25. 

IlpaKTHqecKoe 3HaqeHHe noAoSHoft nonpaBKH Hejib3a He- 

AOOUeHHBaTb. 

BejiHqHHa Heo6xoAHMOH 3Kcno3HUHOHHOH nonpaBKH 
jierKO MO>KeT 6biTb onpeaejieHa pacqeTHbiM nyTeM. ripn- 
MeM BpeMH Bbi^ep^KKH ajih o6biqHbix cjiyqaeB cmmkh c 
He6oJibiiiHM MacmTa6oM yBejinqeHHH 3a e^HHHuy. B stom 
cjiyqae npn HeH3MeHHbix ycjioBHax ocBemeHHH BejiHqHHa 
3Kcno3HUHOHHOH nonpaBKH, HeoSxo^HMofl npn y Be JIHqeHHH 
MacuiTa6a H3o6pa>KeHHH, Mo^eT 6biTb onpeAejieHa no 



4)opMyjie (1+ — ), rAe — — MaciirraS H3o6pa>KeHHH 



CHHMaeMblX 06-beKTOB. 

B KaqecTBe npHMepa npHMeHeHHH stoA c{)opMyjibi npn 
pacqeTe 3Kcno3HUHH paccMOTpHM cjiyqafi cbeMKH o6i>eKTa, 
MacuiTa6 H3o6pa>KeHHH KOToporo b HeraTHBe paBeH 1,5. 
Pa3Mep H3o6pa>KeHHH npn stom b nojiTopa pa3a npeBbi- 
maeT pa3Mepbi o6i>eKTa. Heo6xoAHMoe BpeMfl BbiAep>i<KH 
b 3tom cjiyqae OKaweTCH paBHbiM (1 + 1,5) 2 = 2,5 2 = 6,25 h 
6yjxer b 6V 4 pa3a npeBbimaTb Be jiHqHHy BbiAep>KKH npH 
cbeMKe 9Toro >Ke o6i>eKTa npH He6ojibiiiHx MaciiiTaSax H30- 
6pa>KeHHa. 






Phc. 26. BjiHHHHe CBeropacceflHHH b o6i>eKTHBe h KaMepe 
Ha CHH>KeHne KOHTpacTOB H3o6pa)KeHHJi o6-beKTa ci>eMKH, npHBeAeHHoro Ha pnc. 25 



Heo6xo£HMbie 3Kcno3HUHOHHbie nonpaBKH MoryT 6biTb 
JierKO onpe^ejieHbi h c noMombio HOMorpaMMbi, npHBeAeH- 
hoh Ha pHC. 24. 

<*< * « 8 8 / i? # J 4 5 5 7 | 

rtt V .'. 1 i 1 i / , , ' n i 1 ,' i ' , h \ i f » 

WWAtftJ52 & 4 5 6 7 8 9 10 12 15 20 30 W 50 60 W 
Bpena eudepxKU 

Phc. 24. HoMorpaMMa jyia onpeaejieimfl B3MeHeBfl$ BpeMenn 
BbiAep>KKH npH yBejiHHeHHH MacujTa6a H3o6pa>KeHHH cm-iMaeMbix 

OSTiCKTOB 

PaccMaipHBaa Bonpoc 06 ocBemen- 
PacceHBaHHe cBeia hocth CBeToqyBCTBHTejibHoro cjioh u 

B CHCTCMC J 

06-beKTHB— KaMepa ee BJIHHHHH Ha BpeMH H yCJIOBHfl 3Kcno- 
HHpOBaHHH, Mbl y4HTbIB3 J1H JIHIHb OC- 
HOBHbie 33BHCHMOCTH, CVmeCTBy K)IHHe Me>KAy HpKOCTbK) 

CHHMaeMoro o6-beKTa h ocBeiueHHOCTbio, co3AaBaeMofi Ha 
CBeToqyBCTBHTejibHOM cjioe ero oiifHqeCKHM H3o6pa>Ke- 
HHeM. JXm 6ojiee tohhoh oueHKH ocBe me h hocth OTAejib- 
Hbix yqacTKOB onTHqeci<oro H3o6pa>KeHHfl h ocoSeHHOCTeri 
BocnpoHSBeAeHHH KOHTpacTOB CHHMaeMoro o6i»eKTa Heo6xo- 
Ahmo yqecTb TaK>Ke pacceHBanne CBeTa b chctcmc o6i>eK- 
thb — KaMepa h ero BjiHHHHe Ha KaqecTBo c{30TorpacjDHqecKoro 

H306pa>KeHHH. 

OcBemeHHocTb Ka>KAoro oTAejibHoro yqacTKa cBeio- 
qy BCTBHTe JibHoro cjioh b annapaie CKjiaAbiBaeTca H3 ocBe- 
meHHocTH, co3AaBaeMOH Ha cjioe on THq e c k 11 m h H3o6pan<e- 

HHHMH CHHMaeMblX oS^eKTOB, H HeKOTOpOH AOnOJIHHTeJlb- 
HOH OCBeiUeHHOCTH, C03AaBaeMOH CBCTOBblMH jiyqaMH, 

pacceHBaiomHMHCH b o6i>eKTHBe h KaMepe. 

HcToqHHKaMH pacce^HHoro CBeia b 
u ™^Il?!^«^^«- a ™ a P aTe ^bjihhdtch 0Tpa>KeHHe h pac- 

H KOHTDaCT H3O0pa)KeHHJl r r 0 1 

ceHBanne CBeTOBbix jiyqen b onTHqec- 

KOH CHCTeMe H MHOrOKpaTHbie OTpa>KeHHH HX BHyTpH Ka- 

Mepbi h b onpaBax o6i>eKTHBa. FlpH npHMeHeHHH nenpo- 
cBeT jieHHofl oriTHKH b o6i>eKTHBe h KaMepe pacceHBaeTC-H 
npHMepHo ot 8 ao 10°/ 0 Bcero KOJinqecTBa CBeia. He 
yqacTBya b o6pa30Ba hhh onTHqecKoro H3o6pa>KenHfl, stot 
pacceHHHbifl cBeT co3AaeT Ha CBeToqyBCTBHTe jibHOM cjioe 
HeKOTopy K) AonojiHHTe jibHy K) o6uiyio ocBeiuei-iHOcrb, Ha- 
KJiaAbiBaiomytocH Ha Bee yqacTKH H3o6pa>KeHHfl. He Bmm 
33MeTHo na yBejiHqeHHe ocBe me h hocth cBeTjrbix yqacTKOB, 
3Ta Aono^HHTejibnan noACBeTKa CHflbiro yBejiwquBaeT 



4 A. fa-TbiicpiiH 
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ocBemeHHOCTb TeneBbix, MajioocBemeHHbix yqacTKOB cbcto- 
qyBCTBHTejibHoro cjio^i h TeM caMbiM cymecTBeHHo chh- 

>KaeT KOHTpaCT H UBeTOBbie XapaKTepHCTHKH H3o6pa>KeHHH. 
B CBH3H C 3THM BJIHHHHe paCCCHBaHHH CBeTa CTaHOBHTCH 

ocoSenHo 3aMeTHbiM npH HajinqHH b Ka^pe TeMHbix h cjia- 
60 ocBemeHHbix noBepxHOCTefl h 3HaqHTejibHOM HHTepBajie 
HpKocTeH od'beKTa clgmkh. Oco6eHHo dojibiuoe BjiHHHHe 
Ha KOjinqecTBo pacceHBaeivioro CBeia, a cjieAOBaTejibHo, 

H Ha CHH>KeHHe KOHTpaCTa H306pa>KeHHH 0Ka3bmaeT BKJIK)- 

qeHHe b Ka/jp Hapn^y c yqacTKaMH Majibix HpKocTeii o6-b- 

eKTOB OqeHb 60JIbIU0H HpKOCTH, HanpHMep OTKpblTblX HC- 
TOqHHKOB CBeTa, HpKHX 6jihkob h t. n. 

C yCJIOKHeHHGM KOHCTpy KLLHH ofi-beKTHBOB, t. e. c 

yBe^HqeHHeM qncjia noBepxHOCTefl pa3Aejia B03Ayxa h 
deKJia, KOjinqecTBo pacceHBaeMoro b 06'beKTHBe CBeia 
6biCTpo B.03pacTaeT. B cpe^HeM b qeTbipexnoMnoHeHTHbix 
aHadHrMaTax npH BocbMH noBepxHocTnx pa3Aejia CTeKjia 
h B03Ayxa AonojiHHTejibHan ocBemeHHOCTb cBeToqy bctbh- 
TejibHoro cjioh, co3AaBaeMan paccenHHbiM cbctom, He 
yqacTByiomiiM Henocpe^CTBeHHo b o6pa30B3HHH onTHqecKoro 
H3o6pa>KeHHfl, AOdHraeT 6°/ 0 cpeAHefi ocBemeHHOCTH cjioh. 

llpH npHMeHeHHH TpeXKOMIlOHeHTHblX 06-beKTHBOB, HMetO- 

LU.HX mecTb noBepxHOCTefl pa3#ejia cieKjia h B03Ayxa, 
pacceHBaeTCH npHMepHO 4 — 5°/ 0 Bcero KojiHqecTBa CBeia, 
o6pa3yiomero onTHqecicoe H3o6pa>KeHHe. 

B CBH3H C 3THM MHHHMaJIbHaH OCBemeHHOCTb COOTBeT- 

CTByioiu,HX yqacTKOB CBeToqy BCTBHTejibHoro cjioh, C03Aa- 

BaeMaH OnTHqeCKHMH H306pa>KeHHHMH o6"beKTOB CbeMKH, 
HpKOCTb KOTOpblX OqeHb MaJia, He MOH<eT CHH3HTbCH npn 

npHMeHeHHH HenpocBeuieHHbix o6-beKTHBOB HH>Ke 5— 10°/ 0 
cpe^Heii ocBemeHHocTH onTHqecKoro H3o6pa>i<eHHH. 

IlpocBeTJieHHe CbeMoqHOH onTHKH noqTH baboc CHH>KaeT 
KOjinqecTBo pacceHBaeMoro CBeia h cymecTBeHHo yBe- 
jiHqHBae? KOHTpacTHy 10 cnoco6HocTb o6i>eKTHBa. Hccjie- 
AOBaHHH, npoBe^eHHbie b jia6opaTopHH CbeMoqHOH Tex- 
hhkh HHKOH, noKa3ajiH, qio H3 Bcero KOJinqecTBa CBe- 
Ta, pacceHBaiomerocfl b onTHKe h KaMepe, npn npHMeHeHHH 
HenpocBeuieHHbix o6-beKTHBOB na aojiio co6cTBeHHo o6i>- 
eKTHBa na^aeT ot 65 jxo 75°/ 0 » a npn ncnojib30BaHHH 
npocBeuieHHOH onTHKH 25— 35°/ 0 - TaKHM o6pa30M, Aawe 
npn npHMeneHHH npocBeTJieHHbix o6i»eKTHBOB cBeTOBbie 
Jiyqn, pacceHBaioiunecH b pe3yjibTaie MHoroKpaTHbix ot- 

pa>KeHHH OT J1HH3 H OnpaB oS^eKTHBa, CBeTOqyBCTBHTe Jlb- 
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hoto cjioh h aeTajiefl KaMepbi, HaKjiaAbiBancb Ha Bee 
yqacTKH onTHqecKoro H3o6pa>KeHHH, OKa3biBaioT 3aMeTHoe 
BjiHHHHe Ha ero KOHTpacT. 

CHH>KeHHe KOHTpaCTOB H3o6pa>KeHHH 
noTe°p7to5acTa MQ3K6T 6hITh ,xapaKTe P H30BaHO Be- 
JIHqHHOH K03Cj)(jDHUHeHTa noTepH KOH- 

TpacTa, npeACTaBjiHHDu;ero OTHoweHHe HHTepBa jia ocBe- 
uj,eHHOCTH onTHqecKoro H3o6pa>KeHHH k HHTepBa jiy np- 
kocth oS^eKTa. BejiHqHHa KoscjxjjHUHeHTa noTepH koh- 
TpacTa b cHCTeMe o6-beKTHB — KaMepa 6y#eT cymecTBeHHo 

H3MeHHTbCH C H3MeHeHHeM XapaKTepa H KOHTpaCTOB 06^- 

eKTOB CbeMKH. Hccjie/joBaHHH noKa3ajiH, qTo pa3- 
jmqHbix oS-beKTHBOB h KaMep BejiHqHHa K03(})c|)HUHeHTa 
noTepn KOHTpaCTa b onTHqecKOM H3o6pa>KeHHH KOJie6jieTCH 
b OTHOCHTejibHo uiHpoKHx npe/jejiax h AocTHraeT 3Haqe- 
hhh ot 1,15 ao 9,5 

llpH CMMKaX KOHTpaCTHblX oSteKTOB HHTepBaji ocBe- 

meHHocTH H3o6pa>KeHHH Aan<e npn npHMeHeHHH npocBeT- 

JieHHOH OnTHKH MO>KeT CHH3HTbCH no CpaBHeHHIO C HHTep- 

BajiOM apKOCTH oe^eKTa b 2-3 h 6ojiee pa3. TaKHM 
o6pa30M, cHH>KeHHe KOHTpaCTa $OTorpac})HqecKoro H30- 
6pa>KeHHH, onpe^ejiHeMoe cBoflcTBaMH HeraTHBHoro MaTe- 
pHajia H yCJIOBHHMH npOHBJieHHH, AonojiHneTCH h ycnjiH- 
BaeTcH BjiHHHHeM CBeTopaccenHHH. 

3T0 06cT0HTejIbCTB0 npH CbeMKe CIOKeTOB C 60jlbUIHM 

HHTepBajiOM hpkocth 3aMeTHo yBejiHqHBaeT AonycTHMbie 
norpeujHocTH b onpeflejieHHH BpeMeHH BbiAep>KKH h npn- 
oSpeTaeT cymecTBeHHoe 3HaqeHHe c 3KcnoHOMeTpHqecKOH 

TOqKH 3peHHH 

PaccMOTpHM KOHKpeTHbiH npHMep. HHTepBaji HpKOCTH 
06-beKTa CbeMKH, dpHBe^eHHoro Ha pnc. 25, oqeHb Be jihk 
h paBeH npHMepHO 400: 1. Ecjih 6bi pacceHBaHHe CBeTa b 
06'beKTHBe h KaMepe OTcyTCTBOBajio nojiHOCTbio, ocBemeH- 

HOCTH COOTBeTCTByiOU^HX yqaCTKOB CJIOH MOTJIH 6bl 6bITb 

onpe^ejieHbi na ocHOBaHHH y»e H3BecTHbix 3aBHCHMOCTefl 

Me>K^y HpKOCTblO CHHMaeMblX oSteKTOB H OCBemeHHOCTbK) 

CBeTOqyBCTBHTe jib ho ro cjioh, co3AaBaeMofi hx onTHqe- 

CKHMH H306pa>KeHHHMH. B CBH3H C TeM, qTO HeraTHB 
3TOTO CHHMKa npOHB JieH AO 7, MeHbUie eAHHHUbl, HHTep- 
Baji HpKocTefi CHHMaeMoro HaMH oSteKTa BocnpoH3BeAeT- 
ch b HeraTHBe c HeKOTopbiM cwaTHeM KOHTpaCTa (pnc. 26). 
HHTepBaji njiOTHOCTefl noqepHeHHH HeraTHBa, cooTBeT- 

CTByiOLUHX MHHHM3 JlbHblM H MaKCHMa JIbHbIM HpKOCTHM 
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o6-beKTa, 6e3 yqeTa pacceHBaHHH cBeia onpeAejiHJica 6bi 
b 3tom cnyqae pa3HOCTbio D M a K c = 2,2 h D mhh =0,36 h 
0Ka3ajica 6bi paBHbiM 70: 1. 

Ho b AeHCTBHTejibHOCTH b cbh3h c pacceHBaHHeM CBeia 
b oS-beKTHBe 0 KaMepe Ha Bee yqacTKH cjioh 6y^eT Ha- 
jioxiena HeKOTopan Aono jiHHTe jibHan o6w t an ocBemeHHOCTb, 
paBnaa Zipacc. He yBejinqHBan 3aMeTH0 ocBeiueHHOCTH 
cBeTjibix yqacTKOB, 3Ta pacceaHHaa noACBeTKa HecKOJibKo 
y Be jih l iht ocBeiueHHOCTH, co3AaBaeMbie Ha cjioe TeHeBbiMH 
yqacTKaMH onTHqeci<oro H3o6pa>KeHHH. B pe3yjibTaie 
KOJiHqecTBo ocBem,eHHH, nojiyqeHHoro cjioeM na 3thx 
yqacTKax, B03pacraeT ao E sim +£ paC c • t h njioTHocTH no- 
qepHeHHfl HeraTHBa, cooTBeTCTByiomne MHHHMajibHo apKHM 
ajieMeHTaM CHHMaeMoro oS^eKTa, yBejinqaTca c D MHH =0,36 
AO njioTHocTH Aihh 2 = 0,52. YqTH KOJinqecTBo ocBemeHna 
^MHH n » nojiyqeHHoro npH AaHHOM BpeMeHH SKcnoHHpoBaHHH / 

OTAejibHbiMii yqacTKaMH cBeToqyBCTBHTe jibHoro cjtoh, no- 
dpoHM xapaKTepHCTHqecKyto KpuByjo // (pHc. 26). KaK 

BH^HO H3 pHCyHKa, (j)OpMa 3T0H KpHBOH H3MeHfleTCH OCO- 

6eHHO cHjibHo b HH>KHefl ee qacTH, t. e. Ha yqacTKe He- 

AO£ep>KKH, r^e npHpOCT OCBCLUeHHOCTH CJIOfl, HBJIHIOmHHCfl 

cjieACTBHeM pacceHBaHHH CBeia, oco6eHHo 3aMeTeH. no- 
cKOJibKy njioTHOCTb D n1 „h 2 = 0,52 Sojibiue iuiothocth 
^mhh = 0,36, b neraTHBe KOHTpacTbi oS^eKTa 6y^yT ao- 
no jniHTe jibHO CHH>i<eHbi,H HHTepBaji njioTHocTeft noqepne- 
hhh HeraTHBa oi<a>KeTCfl paBHbiM Jinujb 48:1. KoHTpacT 
b HeraTHBe b stom cjiyqae chh3htch b 8 pa3. 

npH cbeMKe o6-beKTOB, xapaKTepH3yiomHXCH 6ojiee 
paBHOMepHbiM pacnpe^ejieHHeM npKOCTeft h MeHbiUHMH koh- 
rpacTaMH npn npwvieHeHHH Tex >Ke HeraTHBHbix MaTepna- 
jiob, o6-beKTiiBa h KaMepu, b jiiiHHHe cBeTopacceaHHH Ha 
CHH>KeHHe KOHTpacTa H3o6pa>i<eHH5i oi<a3biBaeTCH 3Haqn- 

TeJlbHO MeHbUJHM (pnc. 27). 

Ha pnc. 28 npuBeAeiibi /jannbie o apKocTH 0TAe;ibiibix 
ajieMenTOB o6-beKTa c-beMKH, 3aMepeHHbix b nanpaBjieHHH 
KaMepbi. JJpKocTb Han6ojiee ieMHHX npoMe>KyTKOB Meatfly 
KOJioHHaMH paBHa 900 anocTHjib6, a nanSojiee CBeTjibix 
(CBeTHJlbHHKH H3 6ejioro MOJioquoro cTexjia) 34 200 
anocTHjibS. HHTepBaji npKocTH 3Toro oG-beKTa paBen 
npHMepiio 40:1 fpHC 27). KaK h b npeAbiAVmeM npHMepe, 
neraTHB npoHBjien ao 7 = 0,67. B pe3VJibTaTe CBH3aHHoro 
C 3THM OKaTHfl KOHTpacTa HeraTiiBHoro H306pa>I<eHHH H 
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Phc. 29. KpHBan noKasbiBaeT, hto b pe3yjibTaie npoHBjieHHH 
•neraTHBa chhmks (cm. puc. 27) jxo f = 0,67 HmepBaji ruiOTHOCTefi 
neraTHBa CHHwaeTca ao 1 1 15 



bjihhhhh cBeTopacceHHH^ HHTepBaji n^oTHOCTeft noqepHe- 
hhh b HeraTHBe, ksk sto noKasaHO Ha pHc.29, 0Ka>KeTCH 
paBHbiM jiHiub 1 : 15 h 6yAeT npHMepHo b 2,6 pa3a MeHbiue 
HHTepBaJia apKOCTH o6T>eKTa cteMKH. yqHTbiBafi b npaK- 

THqeCKOH paSOTe 3TO 06CT0flTeJIbCTB0, Heo6xOAHMO HMeTb 
B BHAY, ^TO 3TO CHH>KeHHe KOHTpaCTOB B IieraTHBHOM 

H3o6pa>KeHHH 6y#eT ^0 HeKOTopoft cieneHH KOi\ineHCHpo- 
BaTbca npH neqaTH no3HTHBHbix KonHfi Sojiee bwcokhm 

KOHTpaCTOM n03HTHBHbIX MaTepHa JIOB. 

H3yqHB BJlHHHHe 3THX OCHOBHblX (|)aKTOpOB, Mbl CMO>KeM 

nojiHee Bbipa3HTb 3aBHCHMOCTH Me^ciy hpkocthmh oSteK- 

TOB CbeMKH H OCBemeHHOCTflMH COOTBeTCTByKDIUHX HM 

yqacTKOB cBeioqyBCTBHTejibHoro cjioh. 

C yqeTOM bjihhhhh sthx cfjaKTopoB ocBemeHHOc™, co- 
3AaBae.vibie Ha cBeioqyBCTBHTejibHOM cjioe onraqecKHMH 

H306pa^<eHHHMH TeX HJ1H HHblX 3JieM6HTOB cHHMaeMora 

o6%eKTa, hpkocth KOTopbix Bbipa>KeHbi b anocTHJibfiax, 
MoryT 6biTb onpeAejieHbi H3 ypaBHeHHH: 

r^e £e — 0CBem6HH0CTb omHqecKoro H3o6pa>i<eHHH 

H306p 

s^eMeHTa cHHMaeMoro o6-beKTa (b jiioKcax); B 0 t — flpKOCTb 
ajieMeHTa oS-beKTa ci>6MKH 5 3aMepeHHaa b HanpaBjieHHH 
KaMepbi (b anocTH^bSax); / — cj)OKycHoe paccroHHiie o6i>eK- 

THBa; ft =,-g HOMep AHac})parMbi, t. e. BejmqHHa, o6paT- 

Han oTHOCHTe^bHOMy OTBepcTHio o6-beKTHBa; v — paccToa- 
HHe ot 3aAHeft y3^0B0H ToqKH o6i>eKTHBa j\o njiocKOCTH 
H3o6pa>KeHHH b KaMepe; 6 — yroji Me>i<Ay omHqecKoft 
ocbio oS-beKTHBa h HanpaB jieHHeM Ha Aannyio ToqKy H30- 
6pa>KeHHa; % — K03<|xj)HUHeHT nponycKanHH o6-beKTHBa; 
Kbhh — K03(J)4)HUHeHT nponycKaHHH o6-beKTHBa ajih ToqeK, 

Jie>KaiUHX BHe OCH, 06yCJI0BJlHBaeMblH BJIHHHH6M BHHbeTH- 

poBaHHH H3o6pa^<eHHH; /(pace — CBeTopacceflHHe b cHdeMe 
o6i>eKTHB — KaMepa, onpeAejieHHoe KOHKpeTHoro 

06-beKTa H yCJIOBHH SKCIlOHHpOBaHHH. 

06i.eAHHHH BjiHHHHe qacTH nepeqHCJienHbix cj)aKTopoB, 
ypaBHeHHe mo>kho npeAdaBHTb b 6ojiee npocTOM BHAe: 

rj\e K — KoacJ)cJ)Hi;HeHT noiepb cBeia b oniHqecKOH ch- 
CTeiMe. 
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BJIHflHHE CBETOHYBCTBHTEJlbHOCTH 
H L^BETOHy BCTBMTEJlbHOCTH HErATMBHblX 
MATEPHAJIOB HA BPEMfl M YCJlOBHfl 
SKCnOHHPOBAHHfl 

CBGTOMy BCTBHTe JlbHOCTb HeraTHBHblX MaTepHajioB HB- 

jineTCH oahoh W3 hx Ba>KHefliiiHx npaKTHqecKHx xapaKTe- 

PHCTHK. EipH npHMeHeHHH (}X)TOn JiaCTHHOK HJIH njieHOK, 
06jiaAaK3LU,HX pa3JlHqHOH qyBCTBHTeJlbHOCTblO, BpeMfl 3KC- 
nOHHpOBaHHH B OAHHX H Tex >Ke yCJlOBHHX CbeMKH mjiy&m 
M3MeHHTbCH o6paTHO nponopUHOHa JIbHO HX MyBCTBHTeJTb- 

hocth. TaKHM oopa30M, npHMeHeHHe HeraTHBHbix Mate;- 
priajiOB 6ojiee bwcokoh qy BCTBHTejibHocTH C03AaeT B03- 
Mo>KHOCTb ycneoiHoro npoBe^eHMH ctbeMOK b MeHee 6jia- 
ronpH5iTHbix ycjioBHHX ocBeiueHHH h c 6ojiee KOpOTKHM 
BpeMeHeM BbiAep>KKH, HewejiH npn Hcnojib30BaHHH jvienee 
qyBCTBHTejibHbix njiacTHHOK h njieHOK. 

CHdeMa rod Pa3pa6oTaHHaa cobctckhmh y^eHbiMH 
CHdeMa ceHCHTOMeTpHH TOCT Bbipa- 
H<aer CBeiony bctbhtc jibHocTb cf>oTorpacj)HqecKHX MaTepna- 

JIOB Be JIH4HHOH, OgpaTHOH Be JIH4 HH6 3KCn03HUHH, Bbl- 

pa>KeHHofl b jiioKc-ceKyH^ax h Bbi3biBaiomeH Ha c|30Torpa- 
cj)HqecKOM cjioe noqepHeHHH c onTHqecion njiOTHOCTbio 
0,2 Ha^ njiOTHOCTbio ByajiH. CBeToqy BCTBHTe JlbHOCTb 
^OTOMaiepHajioB onpeAejineTCH, TaKHM o6pa30M, no cjjop- 

Myjie iS = -n , TAe 5 — CBeTOqy BCTBHTe JlbHOCTb, Bbl- 

n Z? 0 + 0,2 

pasceHHaH b e^HHHuax TOCT, a H — BejinqHHa 3Kcno3H- 

UHH, COOTBeTCTByiOIUaH njIOTHOCTH D 0 +0,2. 

npoHBjieHHe HcnbiTbiBaeMbix n jiacTHHOK hjih njieHOK 
AOJI>kho BecTHCb b onpeAejieHHOM npoflBHTe Jie ro K03cf>- 
(j)HU,HeHTa KOHrpacTHocTH, peKOMeHAOBaHHoro TOCT 
Aannofo HeraTHBHoro MaTepnajia. 

OcHOBHblM npeHMVmeCTBOM CHCTeMbI CeHCHTOMeTpHH 
TOCT HBJIHeTCfl npHOJlH>KeHHe yCJIOBHH HCriblTaHHH H Bbipa- 
>KeHHH CBOHCTB (j)OTOrpac|)HqeCKHX M3TepH3 JIOB K VC/lOBHflM 

hx npaKTHqecKoro Hcnojib30BaHHH npn cbeMKax." Othoch- 
TejibHaa npaKTHqecKan qyBCTBHTe JlbHOCTb pa3JinqHbix He- 
raTHBHbix MaTepHajioB npn Bbipa>KeHHH ee no stoh CHCTe- 
Me ceHCHTOMeTpnqecKHX H3MepeHHH oi<a3biBaeTCH npHMo 
nponopunoHajibHOH qncjiy e^HHHU TOCT. 

CBeToqy BCTBHTe jibHocTb $OTorpa4)HqecKHx MaTepHajioB 
b eflHHHiiax TOCT ycTanaBjiHBaeTCfl cjieayiomuM o6pa30M. 
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Ha xapaKTepncTHqecKOH KpHBofi, nocTpoeHHoft Ha ct3h- 
AapTHOM ceHCHTOMeTpnqecKOM SjiaHKe, OTMeqaeTca ToqKa, 
cooTBeTCTBy K)in,aH ajih #aHHoro HccjieAyeMoro MaTepnajia 
njIOTHOCTH 0,2 naA njiOTHOCTbio ByajiH (ToqKa A Ha 
pHC. 30). IlepneHAHKyjinp, onymeHHbin H3 stoh ToqKH 
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Phc. 30. Onpe^ejiemie CBeTonyBCTBHTejibHOCTH 
no ceHCHTOMeTpHH ecKOH ciicTeMe TOCT 



Ha pacnojio>KeHHyK) b HHH<Heft qacTH rpacj)HKa uiKajiy BejiH- 
qHH CBeToqy bct BHTejibHOCTH, noKa>KeT b TOMKe nepeceqe- 

HHH ero C 3T0H UJKaJlOH CBeTOqyBCTBHTe JlbHOCTb HCCJie- 

AyeMoro MaTepnajia, Bbipa>i<eHHyK) b eAHHHuax TOCT. 
HanpHMep, qy BCTBHTejibHocTb HeraTHBHon KHHon jieHKH, 
xapaKTepncTHqecKan KpHBaa KOTopofl npHBe^eHa Ha Ha- 
uieM pncy HKe, npn npoHBJieHHH ee jxo peKOMeHAOBaHHOH 
BejinqHHbi 7=0,65 0Ka3bmaeTC5i paBHOH npHMepHO 50 eAH- 
HHuaM TOCT. 

B CBB3H C TeM, qTO qy BCTBHTe JlbHOCTb HeKOTOpblX 

4)OTOMaTepHajiOB h o6o3HaqeHHe ee Ha KajibKyjiHTopax 
HeKOTopbix (J)OT03JieKTpnqecKHX 3KcnoHOMeTpoB Bbipa^aeTCH 
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He b eflHHHixax TOCT, a b rpa/jycax /jpyrnx ceHCHTo- 
MeTpHMecKHX CHdeM; npn 3KcnoHOMeTpnqecKHx pacqeTax 
3aqacTyio OKa3biBaioTCH HeofixoflHMHMH nepecqeTbi h cpaB- 

HeHHH MOKAy C06OH Be JIHHHH C Be TO qyBCTBHTe JibHOCTH, 

onpeAejieHHbix no pa3jinqHbiM MeTOAaM. 

B CBH3H C npHHUHIlHa JIbHblMH pa3JIHHHHMH KpHTepHeB 

qyBCTBHTejibHocTH, jiexomnx b ocHOBe toh hjih hhoh 
ceHCHTOMeipHqecKOH cHdeMbi, He MO>KeT cymecTBOBaTb 
KaKoro-jinSo nocTOHHHoro h Toquoro Koscj)$HUHeHTa nepe- 
cqeia rpa^ycoB oahoh ceHCHTOMeTpnqecKoft uiKajibi b rpa- 
Aycbi Apyrofl. 3thm oS-bHCHaeTCH npn6jiH3HTejibHOCTb h 

HeTOqHOCTb CpaBHHTe JIbHblX £aHHbIX 0 qy BCTBHTe JIbHOCTH 

Tex hjih hhhx HeraTHBHbix Maiepna jiob, Bbipa^eHHbix b 
e^HHHuax hjih rpa^ycax pasjm^HHx ceHCHTOMeTpnqecKHx 

CHCTeM. 

CpaBHHTejibHbie Ta6jinubi MoryT npnoSpecTH H3BecTHoe 
npaKinqecKoe 3HaqeHHe jinmb b Tex cjiyqaax, Kor^a ohh 
cocTaBjieHbi Ha ocHOBe MHoroqncjieHHbix hcc Jie^OBaHHH c 
nojiHbiM yqeTOM ocofieHHocTefi npHMeHeiiHH h jia6opaTop- 

HOH 06pa60TKH nJiaCTHHOK H nJieHOK. HOH B 3THX cjiyqanx 

cjie^yeT yqHTbiBaTb B03Mo>KHOCTb oqeHb cyu;ecTBeHHbix 
pa3JinqHH Me>K£y BejinqHHoft (j^aKTHqecKOH qy BCTBHTe jib- 
hocth Toro hjih hhoto HeraTHBHoro MaTepnajia, onpe^e- 

JieHHOH B KOHKpeTHblX FIpaKTHqeCKHX yCJIOBHHX CbeMKH H 

o6pa6oTKH, h Be jinqHHOH ero qy BCTBHTejibHOCTH, onpe^e- 
jieHHoft no cpaBHHTe jibHbiM TaSjiHuaM. 

Ha CTp. 59 npHBe^eHa cpaBHHTe jib nasi Ta6ji.7 Be jinqHH 
CBeToqy BCTBHTe jibHOCTH HeraTHBHbix MaTepnajiOB, Bbipa- 
>KeHHbix b e^HHHuax pa3jinqHbix ceHCHTOMeTpnqecKHx 
CHCTeM. B nocjie^HeM CTOjiSue stoS TaSjinubi noMemenbi 
^aHHbie 06 OTHOCHTe jibHOH CBeToqy BCTBHTe JibHOCTH pa3Jinq- 
Hbix MaTepnajiOB. 

Bonpoc 0 c Be Toqy BCTBHTe jibHOCTH HeraTHBHbix MaTe- 
pnajiOB He Mo>KeT paccMaTpHBaTbCH 6e3 BcecTopoHHero 
yqeTa hx cneKTpajibHOH qyBCTBHTe JibHOCTH. 3to CBH3aH0 

C TeM, qTO qyBCTBHTe Jib HOCTb nJiaCTHHOK H njieHOK B pa3- 
JIHqHblX yCJIOBHHX CbeMKH OKa3bIBaeTCH IienOCTOHHHOH H 

33MCTHO H3MeHneTCH npn H3MeHeHHHx cneKTpa JIbHOrO CO- 
CTaBa CBeTa, ocBemaiomero o6-bei<Tbi CbeMKH. Pa3JinqHH uBe- 
Toqy BCTBHTe JibHOCTH HeraTHBHbix MaTepnajiOB onpe,nejiHiOT 
noaTOMy He TOJibKO xapaKTep uBeTonepe^aqH, ho npnodpe- 
TaioT cymecTBeHHefliuee 3HaqeHHe h c SKcnoHOMeTpnqecKOH 

TOqKH 3peHHH. 
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T a 6 ji h 11 a 7 



CpaBHHTejibHan Ta&JiHija OTHOCHTejibHbix bcjihmhh CBeTony bctbhtcjib hocth 
HeraTHBHbix MaiepnaJios b pa3;iH4Hbix ceHCHTOMeipHHecKitx cncTCMa x 



toct 


XcpTGp 

(X h A) 




BECTOH 


AweHepa/ib- 

3.16K TpHK 


Othoch- 

TCIbHdf! 
CBeTOHyB- 
CTBHTeJlb- 
HOCTb 


6 


150 


10/10 


5 


8 


0,16 


8 


200 


11/10 


6 


10 


0,2 


11 


250 


12/10 


8 


12 


0,25 


16 


350 


13/10 


10 


16 


0,33 


20 


400 


14/10 


12 


20 


0,4 


22 


500 


15/10 


16 


24 


0,5 


25 


600 


16/10 


20 


32 


0,64 


32 


700 


17/10 


24 


40 


0,8 


45 


900 


18/10 


32 


48 


1,0 


50 


1 250 


19/10 


40 


64 


1,3 


65 


1 400 


20/10 


50 


80 


1 ,6 


90 


2 000 


21/10 


64 


100 


2,0 


100 


2 500 


22/10 


80 


125 


2.5 


130 


3 000 


23/10 


100 


150 


3,2 


180 


4 000 


24/10 


125 


200 


4,0 


200 


5 000 


25/10 


160 


250 


5,0 


250 


6 000 


26/10 


200 


300 


6,0 


300 


8 000 


27/10 


250 


400 


8,0 


400 


10 000 


28/10 


320 


500 


12,0 



B CBA3H C 3THM npH Onpe^ejieHHH BpeMeHH H yCJIOBHH 
SKCnOHHpOBaHHH £OJI>KHbl HeH3MeHHO yqHTblBaTbCH H3MeHe- 

hhh CBeToqy BCTBHTe JibHOCTH HeraTHBHbix MaTepnajiOB, cbh- 
3aHHbie c H3MeHeHHHMH cneKTpa jibHoro cocTaBa ocBemeHHH. 
BejinqHHa 3Kcno3HunoHHbix nonpaBOK, Heo6xoAHMbix b Tex 

HJIH HHblX yCJIOBHHX OCBemCHHH H KOMneHCHpy K)LUHX 3TH 
H3MeHeHHH qyBCTBHTe JibHOCTH, JierKO MOM<eT 6bITb ycTa- 

HOBjieHa nyTeM npo6Hbix cbeMOK. 

ripn onpeAejieHHH BpeMeHH h ycjiOBnn 3KcnoHHpoBaHHH 

C nOMOUibK) 4)0T03JieKTpnqeCKHX 3KCnOHOMeTpOB B CBH3H 

c H3MeHenneM cneKTpajibHoro cocTaBa ecTecTBeHHoro 
ocBemeHHH n pa3JinqHHMH cneKTpajibHbix xapaKTepncTHK 
HCKy ccTBeHHbix HCToqHHKOB CBeTa b noi<a3aHHfl npnSopoB 
T3K>Ke ^0Ji>KHbi BHOCHTbCH Heo6xoAHMbie nonpaBKH, onpe- 
AejifieMbie onbiTHbiM nyTeM. IlpH cbeMKax, HanpnMep, npo- 
boahmwx Ha naHxpoMaTHqecKnx HeraTHBHbix MaTepnajiax 
npn cBeTe jiaMn HaKa jiHBaHHH, BejinqHHa TaKon nonpaBKH 
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MOH<eT flocTHraib 30 — 40°/ 0 . FIpaKTHqecKH sth H3mgh6hhji 
MoryT 6biTb ymenbi nyieM CHH>KeHHH ycTaHaBjiHBaeMoro 
Ha KajibKyjiHTope npnoopa HHAei<ca qy BCTBHTe JibHOCTH 
HeraTHBHbix MaTepnajiuB npHMepHO ao 60— 70°/ 0 cBeToqyB- 
CTBHTCJibnocTH, onpeAe jieHHofi ajih cjiyqaeB clcmkh npH 
edecTBeHHOM ocBemeHHH hjih ocBemeHHH AyroBbiMH npn- 

6opaMH C AyraMH BblCOKOH HHTeHCHBHOCTH. 

B CBH3H c ne6ojibuiOH cJxvrorpacbHqe- 
SSKZ CK °fl ™P°t°* MHorocjiqfiHb.x HeraxHB- 
HeraTHBHbix MaxcpnajioB Hblx nJieHOK pe3KO B03pacTaK)T Tpeoo- 

BaHHH k to^hocth onpeAejieHHH Be- 

JIHqHHbl BbI^ep>KKH H yCJIOBHH SKCHOHHpOBaHHH npH UBeT- 
Hbix cbeMKax no cpaBneiiHio co cbeMKaMH Ha o6biq- 
Hbix qepHO-Sejibix HeraTHBHbix MaTepnajiax. Oahhm H3 
ocHOBHbix ycjioBHH to^hocth 3KcnoHOMeTpnqecKHx pacqe- 

TOB, npOH3BOAHMblX C nOMOIU,bK) COOTBeTCT,By IOIU.HX Ta6jlHU 
HJIH (J)OT03JieKTpHqeCKHX SKCnOHOMCTpOB, HBJIHeTCH B03- 

mo>kho 6ojiee ToqHbiH yqeT CBeToqy BCTBHTe JibHOCTH npn- 
MCHHtSMbix HeraTHBHbix MaTepnajioB. 

Me>KAy TeM MeTOAHKa ceHCHTOMeTpnqecKHx ouenoK h 

TOqHOTO Bbipa>I<eHHH qyBCTBHTe JibHOCTH. UBeTHblX MHoro- 

cjioiiHbix njieHOK b HacTcmmee BpeMfi eme 1-ie^ocTaTOqHO 
pa3pa6oTaHa. IloaTOMy ycjiOBHO b KaqecTBe HeKOToporo 
KpHTepHH qyBCTBHTejibHOCTH Rjift a<ihhoh ubcthoh Hera- 

THBHOH IlJieHKH MOryT 6bITb npHHHTbl yCJIOBHfl 9KCH0HH- 
pOBaHHfl, OOecneqHBaiOLU.He B03MO>KHOCTb npaBHjibHoro H 

He HCKa>KeHHoro BocnpoH3BeAeHHH UBeTa CHHMaeMoro 
oS^eKTa. CpaBHHBan qy bctbhtc JibHocTb ubcthoh njieHKH 
c qy BCTBHTe jibHOCTbio qepno-6ejibix HeraTHBHbix MaTepna- 
jiob, o6ecneqHBaK)LUHx b Tex >i<e ycjioBHnx ocBemeHHH h 
SKcnonHpoBaHHH nojiyqeHHe BbicoKOKaqecTBeHHbix pe3yjib- 

T3TOB CT>eMKH, MO>KHO C AOCTaTOqHOH RJ191 npaKTHqecKHX 

uejien ToqHocTbio ycjiOBHO Bbipa3HTb ee b o6biqHbix e^H- 
HHuax CBeToqy BCTBHTe jib hocth. 

B 6ojibinHHCTBe cjiyqaeB qyBCTBHTe JibHocTb uBeTHbix 
HeraTHBHbix njieHOK THna AC, npeAHa3HaqeHHbix ajih 
CbeMOK npn ecTecTBeHHOM ocBemeHHH h cBeTe npn6opoB 

C AyrOBblMH JiaMnaMH BblCOKOH HHTeHCHBHOCTH, KOJie6jieTCH 

AJifl njieHOK AC-1 ot 400 ao 600°, a ajih njieHOK JXC-2 
ot 800 ao 1400° X h JXt qTO cocTaBjineT npHMepHO ot 32 
AO 60 eAHHHU TOCT. 

CBe TOqy BCTBHTe Jib HOCTb HeraTHBHbix UBeTHblX njieHOK, 

paccqHTaHHbix Ha Hcnojib30BaHHe npH HCKyccTBeHHOM ocBe- 
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rueHHH, c npHMeHenneM jiaMn H a K a ji h b a h h a aocth- 
raeT ajih njieHOK HOBoro THna J1H-2 ot 700 ao 1250° X h IX, 
npHMepHO ot 20 ao 50 e^HHHu TOCT. 

Oahhm H3 BawHefiuiHx STanoB b 06- 
npoHBJienne HeraTHBHbix pa30BaHHH cf)OTorpacj)HqecKoro H3o6- 
MaTepnajioB h ero bjihh- pa>I<eHHH HBJlHeTCH npOHBJieHHe CKpbl- 
HHC H \liZ7J KCU °' Toro H3o6pa>i<eHHH, B03HHKiuero b 
pe3yjibTaTe SKcnoHHpoBaHHH. H3Me- 
HeHHe cocTaBa npoaBHTejia hjih ycjioBHH npoaBjieHHH oKa- 
3biBaeT oqeHb 3aMeTHoe bjihehhc Ha ocHOBHbie SKcnonoMeT- 
pnqecKHe xapaKTepncTHKH npHMeHHeMHX HeraTHBHbix Ma- 

TepHajIOB — Ha HX CBeTOqy BCTBHTe Jib HOCTb, KOHTpaCTHOCTb, 

4)OTorpac|3HqecKyio wnpoTy. 

B cbh3H c 3thm b npaKTHqecKofi cbeMoqHOH pa6oTe 
npn pacqeTax BpeMeHH h ycjioBHH 3KcnoHHpoBaHHH Heo6- 
xoahmo yqHTbiBaTb oco6eHHOCTH npoHBjieHHH h ero BJIHH- 
HHe Ha CBeToqy BCTBHTe JibHocTb npHMeHHeMoro HeraTHB- 
Horo MaTepnajia. 

HccjieAOBaHHH, npoBeAeHHbie bo Bcecoi03HOM HayqHO- 
HccjieAOBaTejibCKOM KHHocf)OTOHHCTHTyTe B. H. IIle6epcT0- 
bwm, noATBepAHJiH, qTO Me jiK03epHHCTbie npoHBHTe jih c Sypoft 
no cpaBHeHHio c oSbiqHbiMH 6biCTpo pa6oTaiomHMH mctoji- 

THApOXHHOHOBblMH npOHBHTe JIHMH C COAOH HeCKOJIbKO y BeJIH- 

qHBaiOT CBeToqy BCTBHTe JibHocTb HeraTHBHbix MaTepHa jiob. 
MejiK03epHHCTbie npo^iBHTejin c napacjjeiiH jieHAHaMHHOM h 
HeKOTopbie Apyrne cnjibHO cHH>i<aiOT CBeToqy BCTBHTejib- 
HOCTb MaTepnajia h TpeSyiOT b cbh3H c sthm 3aMeTHoro 
yBeJIHqeHHH BpeMeHH BH^epMCKH, 

Pa6oTbi C. M. AHTOHOBa, K. H. MapxnjieBHqa h Apy- 
rnx noi<a3ajiH TaK^e, qTO npoHBHTejin stoto THna h He- 
KOTopbie Apyrne MejiK03epHHCTbie npoflBHTejiH HecKOJibKO 
y Be jinqHBaiOT h cJ)OTorpa^)HqecKyio ninpoTy HeraTHBHoro 
MaTepnajia. B Ta6ji. 8 npHBeAenw AaHHbie o bjihhhhh na 
CBeToqy BCTBHTe jib HOCTb HeraTHBHbix MaTepnajioB HeKOTO- 
pbix HanSojiee pacnpocTpaHeHHbix MejiK03epHHCTbix npon- 
BHTejieft no cpaBiieHHio c oobiqHbiMH MeTOJirHApoxHHOHO* 

BblMH npOHBHTe JIHMH. 

npn onpeAejieHHH BpeMeHH h ycjioBHH SKcnoHHpoBaHHH 
c noMombio 3KcnoHOMeTpa sth bjih^ihhh MoryT 6biTb yq- 
Teiibi no pe3yjibTaTaM npo6nbix CbeMOK nyTeM ycTaHOBKH 
Ha KaJibKyjiHTope npn6opa cooTBeTCTBeHHo H3MeHeHH-oro 
3HaqeiiHH qyBCTBHTe jibHOCTH npHMeHneMbix n ji3cthhok h 
njieHQK. 
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Ta6jiHua 8 

BjIHHHHe HeKOTOpblX MeJlK03epHHCTblX npoflBHTejiefi 
Ha CBeTOwyBCTBHTejibHocTb HeraTHBHbix MaiepHajiOB 



(no CpaBHeHHK) C 06bl4HbIMH MerO^rMApOXMHOHOBblMM IipOflBHTeJIHMH) 



THn nposBHTejiH 


PeuenT npoHBHTc/jfl 


B^HRHHe Ha 
CBeTOqyBCTBHTe^bHOCTb 

HeraTHBHoro MaTepHa^a 


MejiK03epHncTbii 

MeTOJIOBblH 
npOHBHTeJlb. 

Peuem HHKOF 
Cpejunee i 


i MeTOji 5 2 

Cyjib(J)HT narpm (6e3- 

BOflHbM) 75 2 

I Bypa KpHCTajijinqecKan 12 2 
BopHan KiicjioTa . . 4 e 

3DGMH nnnnnnpuua I0_9n uim n . , 
k^"'" nyvjiiajicnnn MHH. npH 


3aMeTHoe yBejimieHHe 

CBeTOMyBCTBHTeJIbHO- 

cth, AocTHraiomee 
1 , 5—2 pa3 

TeMnepaiype 20°C 


FlpoHBHTeJlb 

Tuna JX-76 

Cpejmee e 


MeTOJi 2 e 

THiipOXHHOH i . . . 5 2 
CyJIbCflHT H3TpHfl (6e3- 

BOflHblfi) . 100 2 

Bypa KpncTajijiHMecKa5i 2 8 
peMH npoflB.ieHHA 15—20 mhh, npH i 


3aMeTHoe yBejiHMeHHe 
CBeTonyBCTBHTeJib- 

HOCTH 
eMnepaType 20°C 


FlpoHBHTeJlb 
«fpHHajlb» 

CpeaHee b 


MeTOJi 3,5 2 

Thapoxhhoh . . , .3,5 8 

Cyjlbcf)HT HaTpHH 

(CesBOAHbift) , . , 50 8 

•flHMOHHOKHC/lblHHaTpHH 10 8 

Bypa KpiiCTajijiHMecKaa 6 2 

BpOMHCTblH Ka/IHH . ,0,4 2 

reKcaMeia(j)occj)aT 

H3TpHH 0, 12 8 

peMH npoHBJieHHfl 10—15 mhh. npn t 


HeKOTopoe yBejinqe- 
HHe CBeToqyBCTBH- 

TeJlbHOCTH 
eMnepaiype 18°C 


FlapacjDeHHjieH- 

AHaMHHOBblH 
MeJIK03epHHCTblH 
lipOHBHTGJlb 

CpeaHee Bpe 


CyJlb(J)HT HaTpHH 

(6e3BOAHbiH) ... 90 a 

TjIHLLHH 8 8 

riapa(})eHH.neHAi:a.v;iH .10 2 

npOHB^GHIIJI 15—20 MHH. HpH 7CMI 


riapa(j)eHH^eHAnaMH- 

HOBbie npOHBHTeJIH 
CHHWaiOT CBeTOWyB- 

CTBHTejibHocTb Hera 
THBHblX MaiepHajiOB 
H Tpe6yK)T nosTOMy 
1,5 — 2-npaTHoro 

yBeJlUMCHUH BbIAep>KKH 
iepaType 18— 20°C 



FIpoAOJi>KeHne Ta6ji. 8 



Tnn nponBHTe^n 


Peuem npoaBHTe/ia 


B^HRHHe Ha 

CBGTOHy BCTBHTCIbHOCTb 

HeraTHBHoro MaTepna^a 


ripoflBiiTe.ab 
«ATOMa;ib» 

BpCMH 
(B 


BeTaOKCHSTHJlOpTOaMH- 

Ho^eHOji cyjibcjDaT . 6 i 

CyJlbCjDHT H3TpHH 

(6e3BO,HHblH) . . 100 8 

Co,aa (6e3BOAHa«) . . 10 2 

BpOMHCTblfl KaJIHH . . 0,5 2 

rei<caMeTa(j30C(()aT 

npoHB^eHHH npn TeMnepaType 18°C 

3aBHCHMOCTH ot THna HeraTHBHblX .N 


HecKOJibKO cHH>KaeT 

CBeTOMyBCTBHTeJlbHO- 
CTb H B 33BHCHMOCTH 

ot THna HeraTHBHoro 
MaTepnajia Tpe6yeT 
yBejumeHHA Bbmep>KKH 
b 1,5—2 pa3a 

OT 8 flO 18 MHH. 
;n epna.'ioQ) 


ripojiBHTejib 
c Tiiocy.ib(f)aTOM 

H3TpHH 

CpenHee Bf 


MeTOJi 2,5 2 

CyjIbCj)HT HaTpHH 

(6e3BO/iHbIH) ... 25 2 
rilApOXHHOH . . . . 1,25 2 

ZlByyrjieKHcjibifl 

HaTpHH ...... 15 2 

TnocyjibqpaT HaTpHH 

K pHCT aJIJI HM ec K H H . 0,5 2 
>eMa npoHB^eHHH 20—25 mhh. npH t< 


CHJIbHO CHH>KaeT 
CBeTOMyBCTBHTeJlb- 

HocTb h Tpe6yeT 
yBe/iHHeHHji Bbi^ep^KH 
b 2 — 3 pa3a 

iMnepaType 18— 20°C 



OnPEAEJIEHHE BPEMEHH H YCJlOBHfl 
3KCn0HMP0BAHMJl MLTOAOM nPOBHblX CbEMOK 

OnpeAejieHHe BpeMeHH h ycjioBHH SKcnoHHpoBaHHH mcto- 
Aom npo^Hbix cbeMOK HBjineTCH CTapeftLHHM h HanSojiee 

npOCTbIM MeTOAOM B yCTaHOBJieHHH T04H0H BejIHqHHbl Bbl- 

Aep>KKH. 

EIpocTOTa h Ha^e>KHOCTb SToro cnoco6a, HecMOTpn Ha 
to mo npHMeHeHne ero cBH3aH0 co 3HaqHTejibHofi noie- 
pen BpeMeHH h HeocymecTBHMo BHe onpe/jejieHHbix 
ycjiOBHH h o6opy£OBaHHH, c^ejiajin ero o6meynoipe6H- 

TeJIbHblM. 

npaKTHHecKH Toniiyio BejiHqHHy skchoshlihh o6biqHO 
HaxoA^T b pe3yjibTaie ne oahoh, a no KpaflHefi Mepe j\Byx 
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hjih Sojiee cbeMoqHbix npo6, otk jioHeHHH b BejiHqHHe 

9KCn03HUHH KOTOpblX AOCTaTOqHO BeJIHKH. 

Tai<HM o6pa30M, Mbi nojiyqaeM neKOTopbin HiiTepBaji 
3Kcno3HU,HH, Aaiomnii Heo6xoAHMbie ocHOBaHHfl cy>K- 
AeHHH o BpeweHH h ycjioBHHX SKcnoHHpoBaniiH h ero 

COOTBeTCTBHH 3aAaHaM CbeMKH. 

B KHHeMaTorpacj)HqecKOH npaKTHKe 
Onpe^ejieHHe ycJiOBufi MeTOA 3KCnOHHDOBaHHH C HOMOmblO 
8KcnoHHDOBaHHfl c no- r 

MOmbK) 3KcnOHorpaMMb. 3KCnOHOrpaMMbI HCHOJIbSyeTCH cpaB- 

HHTejibHO qacTO. npHMeHeHne ■ ero 
o6ecneqHBaeT He TOJibKO onpeAeJieHHe Heo6xoAHMoro ko- 
jiHqecTBa ocBemeHHH, ho h B03MO>KHOCTb EbiSopa Ha 
QCHOBaHHH aHajiH3a nojiyqeHHbix HeraTHBOB onTHMajibHO 
npaBHjibHbix ycjiOBHH SKcnoHHpoBaHHH. IlpaKTHqecKH npn- 
MeHeHHe aroro MeTOAa cboahtch k nojiyqeHHK) SKcnono- 
rpaMMbi hjih SKcnbHOMeTpHqecKoro k JiHHa, t. e. p^Aa ToqHO 

A03HpOBaHIlblX 3KC1103HUHH, H npOHBJieHHIO HeraTHBa B 
yCJIOBHHX, B03MO>KHO 60Jiee npH6jlH>KaK)UXHXCH K yCJlOBHHM 

ero o6pa6oTKH Ha npoH3BOACTBe. B annapaiax, CHaSwen- 

HblX MexaHH3MOM aBTOMaTHqeCKOTO 33KpbITHH HJIH paCKpbl- 

thh ofiTiopaTopa, uejiecoo6pa3HO ncnojib30BaTb t a k o h 
aBTOMaTHqecKH /jeficTByiomHH o6TiopaTop jinn tomhoS ao- 

3HpOBKH 3KCF103HUHH, no JiyqaiOLUHXCH B pe3yjIbTaTe H3M6- 

HCHHfi mejiH, t. e. yrjia pacKpbiTHH oSnopaiopa. TaK KaK 
npn cteMKe TaKOH 3KcnoHorpaMMbi apKOCTb o6-bei<Ta 

CheMKH H Be JIHqHHa OTHOCHTeJIbHOrO OTBepCTHJI OCTaiOTCH 

HeH3MeHHbiMH, to KOJiHqecTBO ocBemeHHfl, nojiyqeHHoro 
TeM hjih HHbiM KaApoM, nojiHOCTbio onpeAe JiaeTCH BpeMe- 
HeM ero 3KcnoHHpoBaHHfl npn cbeMKe, t. e. yrjioivi pac- 
KpbiTHH o6nopaTopa. 

flna^parMHpoBaHHe oS^eKTHBa aoji>kho npoH3BOAHTbcn 
npn 3tom c T3KHM pacqeTOM, qToSbi Ha HaqajibHbix Kaapax 
SKcnoHorpaMMbi, cooTBeTCTBy ioiixhx MaxcHMaJibHOMy yrjiy 
pacKpbiTHH o6TiopaTopa, 6biJia oSecneqeHa HeKOTopan 
nepeAep>KKa. 

TaK KaK npn Hcnojib30BaHHH aBTOMaia yroji pacKpbi- 
THH o6nopaTopa bo BpeMH cbeMKH H3MeHHeTCH HenpepbiBHo 
h paBHOMepHO, to ajih Ka>K/ioro AaHHoro KaApa 3i<cnoHO- 
rpaMMbi jien<o mo>kho onpeaeJiHTb h TOqHyio Be jinqHHy 
cooTBeTCTByiomefl eMy 3Kcno3HU,HH. JIjih onpeAejieHHH 
BpeivieHH, b TeqeHHe KOToporo aKcnoiinpoBajicn npn cbeMKe 

TOT HJIH HIIOH HHTepecyiOIUHH HaC KaAp, I-ieo6xOAHMO Bbl- 

HCHHTb, icai<HM no cieTy ot naqajia 3aTeMneHHH hbjihctch 
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AaHHbiii KaAp h /jajiee no npnBOAHMofi cj3opMyjie BbiqncjiHTb 
ycjiOBHH ero 3KcnoHHpoBaHHn: 



rjxe t n — BpeMH 3KcnoHHpoBaHH5i HHTepecyiOHj,ero Hac KaApa; 
a — MaKCHMa jibHbifl yroji pacKpbiTHH oSTiopaTopa b Haqajie 
CbeMKH 3KcnoHorpaMMbi;^ K n — - HOMep KaApa no cqeTy ot 
naqajia 3aTeMHeHiin; v — qacTOTa CbeMKH (qHCJio KaApo- 
CMeH b ceKyHAy); 0 3aKp — M^na aBTOMaTHqecKoro 3ai<pbi- 
thh o6TK>paTopa, Bbipa>i<eHHaH KojinqecTBOM Ka^poB 3a- 

TeMHeHHH. 

B KaqecTBe npniviepa npaKTHqecKoro npHMeHeHHH 3toh 
4)opMyjibi paccMOTpHM cjieAyiomHH cjiyqan cbe mkh 3Kcno- 
HorpaMMbi. C^eMKa npoH3BOAHjiacb KaMepoft, rjmhb. aBTO- 
MaTHqecKoro 3aTeMHeHHH KOTopon paBHa 64 KaApaM. Ma- 
KCHMa JibHbifl yroji paci<pbiTH5i oSTiopaTopa, t. e. a MaKC = 
= 175°. Hhcjio Ka^pocMeH b ceKyHAy v=24. HanjiyquieMy 
KaqecTBy HeraTHBa, a cjieAOBaTejibHo, h onTHMa jibHbiM 

yCJIOBHHM 3KCnOHHpOBaHHH B AaHHblX VCJIOBHHX CbeMKH 

cooTBeTCTByeT npHMepHO 28-h Ka^p 3KcnoHorpaMMbi, cqHTaa 
ot Haqajia 3aTeMHeHH5i, t. e. K n = 28. B 3tom cjiyqae BpeMH 
3KcnoHHpoBaHHH AaHHoro Ka^pa, t. e. / 28 , OKa>KeTCH paB- 

175-28 1 ' 0 00 

HbIM 33q.24.64 = U2 CeK * H ^y^ eT B ^'^8 pa3a MeHblUHM, 

He>Ke jih npH iiojihom pacKpbiTHH ooTiopaTopa. HTorH 3Toro 
pacqeTa oSecneqHBaioT B03M0>KH0CTb ToqHoro ycTaHOBjie- 

HHH HeoSxOAHMOrO B AaHHblX yCJIOBHHX CbeMKH pacKpbiTHH 

oSTiopaTopa h AHa^parMHpoBaHHH. 

npn npHMeH.eHHH pyqHbix aBTOMaTHqecKHx KHHociieMoq- 
Hbix annapaTOB c nocTOHHHbiM yrjiOM pacKpbiTHH oSTiopa- 

TOpa CbeMKH 3KCn03HUHOHHblX npo6 npOH3BOA^TCH oSbiqHO 

c noMombio H3MeHeHHfl Be jinqHHbi AeHCTByiou^ero OTBep- 

CTHH 06-beKTHBa. 



nPMMEHEHME TABJIHU, H KAJIbKYJIJITOPOB 

HaKonjieHHbiH b npaKTHqecKofi pa6oTe o6o6m ( eHHbiH 
MHoro JieTHHH onbiT npuBeji k no^BjieHHio Ta6jini; h rpa- 
({)hkob, cnoco6cTBOBaBuiHx onpeAejienHio npaBHJibiioro 

BpeMeHH 3KCnOHHpOBa HHH B 3aAaHHbIX yCJIOBHHX CbeMKH. 

B QojibuiHHCTBe cjiyqaeB b ochobv hx pacqeTa nojio>KeHb! 

5 A. ra.TbnepnH ggj 



B6JiH i tHHt>i BbiAep>KKH, yciaHOBjieHHbie onbiTHbiM nyieM /jjia 
pa3JiHqHbix nepeqHCJieHHbix b Ta6jiHuax o6i>eKTOB, c})oto- 
rpac)DHpyeMbix b onpeAejieHHbix ycjiOBHHX. 

B Ta6jiHuax BbiqncjieHbi BejinqHHbi BbiAep>KKH hjih no- 

npaBO^Hbie KOSCfxfjHUHeHTbl, COOTBeTCTByiOIUHe KOHKpeTHbIM 

ycJioBHHM cbeMKH h onpeAe jineMbie bjihhhhcm Ha BejiHqHHy 
BbiAepMKH cjieAyiomHx cjDaKTopoB, noAJie>i<amHX yqeiy: 

a) xapaKTep o6-beKTa CbeMKH h ero 3KcnoHOMeTpnqe- 
CKHe noica3aTejiH; 

6) reorpacj)HqecKoe nojio>KeHHe MecTa CbeMKH; 

b) BpeMH CbeMKH (MecHU, BpeMH ahh); 
r) cocTOHHHe He6a; 

A) cBeToqyBCTBHTejibHOCTb npHMeHaeMbix HeraTHBHbix 
MaiepHajiOB; 

e) BejiHqHHa othochtc JibHoro OTBepcTHH oS^eKTHBa; 

7K) KpaTHOCTb npHMeHHeMOrO CBeTOCf)HJIbTpa. 

OqeHb Ba>KHbIM RAX pa3pa60TKH TaKHX TafijlHU, HBHJIOCb 

to o6cTOHTejibCTBo, qTo ocBemeHHOdb, co3AaBaeMaH Ha 
o6-beKTax CbeMKH cbctom 6e3o6jiaqHoro He6a h cojiHua 
AJin ^aHHoro BpeMeHH h reorpacj)HqecKoro nyHKTa npH 
oahhx h Tex 7Ke aTMoccJ^epHbix ycjioBHHx, OKa3biBaeTCH npaK- 

THqeCKH nOCTOHHHOH BeJIHqHHOH. 

Ha ocHOBe SToro 6biJiH pa3pa6oTaHbi Ta6jiHUbi, b ko- 
TOpbix npHMeHHTejibHO k ^aHHbiM ycjioBHHM npHBe^eHbi 
3HaqeHHH ocBemeHHocTH, co3AaBaeMofi AHeBHbiM cbctom 
AJin Ka>KAoro ahh h qaca. 

B HeKOTopbix TaSjiHuax ajih onpeAejieHHH BpeMeHH Bbi- 

Aep>KKH, COOTBeTCTByiOUieH TeM HJIH HHbIM yCJIOBHHM 

CbeMKH, OKa3biBaeTCH Heo6xoAHMbiM nepeMHo>KHTb Me>KAy 
co6oh pnA BeJinqHH, onpeAeJineMbix BjiHHHHeM pa3JinqHbix 

(J)aKTOpOB. B 60JIbUIHHCTBe TafijlHU 3TH Be JIHqHHbl Bbipa- 

>KaK)TCH jiorapHcJ)MHqecKH, yMHo>i<eHHe b 3thx cjiyqanx 
3aMeHHeTCH 6ojiee y A06HWM cjio>KeHHeM, nocjie qero b 
cooTBeTCTByiomnx rpacj^ax no HTory HaxoAHTCH HCKOMoe 

BpeMH BbIAep>KKH. 

B CBH3H C TeM, qTO 3TH BblqHCJieHHH OKa3bIBaK)TCH Ha 
npaKTHKe AOBOJIbHO KponOTJIHBblMH H OTHHM3K)III,HMH He- 

Majio BpeMeHH, 6biJiH CKOHCTpynpoBaHbi npHcnocoSjieHHH, 
nocTpoeHHbie no npHHUHny cqeTHOH JiHHefiKH, a TaKJKe b 
BHAe pa3JinqHbix noABH>KHbix KpyroBbix niKaji, coBMemaio- 
iu,hxch co niKajiaMH HenoABH>KHbix KpyroB. K hx qncjiy 
othochtch MHorne BbinycKaeMbie b HacTonmee BpeMH Kajib- 

KyjIHTOpbl BpeMeHH H yCJIOBHH SKCnOHHpOBaHHH. npH HC- 
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qncjieHHH BejwqHHbi BbiAep>KKH b 3thx npn6opax ytiHTbi- 
BafOTCH ocHOBHbie 3KcnoHOMeTpnqecKHe cj^aKTopbi. 

ripHHUHnna jibHbiM HeAocTaTKOM Ta6jiHu h Ka jibKy jihto- 

pOB 3KCn03HUHH 3T0T0 THna HBJIHeTCH o6HJIHe TpyAHO 
KJiaCCHCjDHUHpyeMblX Cj)aKTOpOB H CMeilieHHe nOCTOHHHblX 

AJiH AaHHOH cbeMKH BejiHqHH c nepeMeHHbiMH c|)aKTOpaMH, 
He MorymHMH 6biTb ToqHo onpeAeJieHHbiMH. 

HecMOTpH Ha Ka>KymyiocH ToqHOCTb 3thx TaSjiHU h 
Ka jibKyjiHTopoB, a TaK>i<e Ha to, qTO ohh cocTaBjieHbi Ha 
ocHOBaHHH MHoroqHcjieHHbix Ha6jiioAeHHH, Hejib3H nepe- 
oueHHBaTb ToqHOCTb h HaAe>KHocTb AaBaeMbix hmh pe- 
3yjibTaTOB. CjieAyeT HMeTb TaK>Ke b BHAy, ^to pe3yjibTara 
BbiqncjieHHH HHKorAa He MoryT 6biTb 6ojiee ToqHbiMH, He- 
>KejiH HcxoAHbie AaHHbie, nojio>KeHHbie b hx ocHOBy. 
B paccMaT^HBaeMOM >Ke cjiyqae MHorne H3 sthx AaHHbix 
(K.naccHcj)HKai;HH o6i>eKTOB cbeMKH, cocTOHHHe He6a, ycno- 
bhh ocBem,eHHH h t. n.) onpeAe jihhdtch npoH3BOJibHO, Ha rjia3. 

H3 H3JIO>KeHHOrO MO>KHO CA^JiaTb BblBOA, ^TO OCHOBHbIM 

HeAocTaTKOM 3Toro MeTOAa onpeAejieHHH BpeMeHH h ycjio- 

BHH 3KCnOHHpOBaHHH HBJIHeTCH Cy 6l>eKTHBHOCTb H Heonpe- 

AejieHHocTb oueHKH pHAa Ba>KHeHLUHx SKcnoHOMeTpHqecKHX 
(J)aKTopoB, npHqeM MHorne o6cTOHTejibCTBa CbeMKH, HMeio- 
mne Ba>KHoe, a HHorAa h peinaionxee 3HaqeHHe, He MoryT 

6bITb yqTeHbl C Heo6xOAHMOH TOqHOCTbK). 

OB-bEKTHBHAJI 3KCnOHOMETPH5l 

3 naMcunc o6T>eK T HBHwx npaKTHKa onpeAejieHHH BpeMeHH H 

MeTOflOB 0npeAeJieHM5l yCJIOBHH 3KCnOHHpOB3HHH no Ta6jIH- 
BpeMeHH H yCJIOBHH U aM HJIH C nOMOIUbK) pa3JIHqHbIX $0- 

3kc noHM poBtiHMH TOMeTpcB He Morjia ooecneqHTb Heo6- 
xoahmoto KaqecTBa h nocTOHHCTBa pe3yjibTaT0B cbeMKH. 
rio3TOMy BnojiHe onpaBAaHHbiM 6bijio cTpeM jieHHe k co3Aa- 
hhio npn6opoB, o6ecneqHBaK)ui,HX B03Mo>KHOCTb oS^eK- 

THBHblX KOJIHqeCTBeHHblX OUeHOK OCOSeHHOCTeft CHH- 

MaeMbix 06'beKTOB h ocBemeHHH. Ha npoTH>KeHHH Bceft 

HCTOpHH cj30TOrpacj3HH H306peTaTe JIbCKaH H KOHCTpyKTOp- 

CK3H Mbicjib oco6eHHO aKTHBHO pa6oTajia b stom HanpaB- 
JI3HHH. BbiJio npeAJio>i<eHO Miioro BceB03M0^<Hbix npncno- 
coojieHHH h ycTpoHCTB, KOTopbie ao ji>khw 6biJiH cnoco6cTBo- 
BaTb npaiCTiiqecKOMy pa3peiueHHio stoh b3>khoh npo6jieMbi. 

noHBjieHHe b 1932 roAy nepBbix o6pa3UOB 3KcnoHo- 
MeTpoB npHHunnnajibHO hoboto THna, nocTpoeHHbix Ha 



5* 



67 



c|3OT03JieKTpHqecKOH ocHOBe, cnocoocTBoeajio pa3pa6oTi<e 

H BHe^peHHlO B KHHOnpaKTHKy HOBefllllHX SKCnOHOMeTpH- 

qecKHx MeTO^OB. 

IIlHpOKOe HCnO JIb30BaHHe (J)OT03JieKTpHqeCKHX yCTpOHCTB 

Ajih uejiefi 3i<cnoHoivieTpHH cymecTBeHHO o6jierqajiocb 

TeM, HTO npHMeHeHHe (j)OT03JieMeHTOB RJIK H3MepCHHH Jiy- 

l ihctoh SHeprHH Haqajiocb c nepBbix >Ke maroB H3yqeHHH 

PVCCKHM yqeHbIM npO^eCCOpOM CTOJieTOBbIM HBJieHHH C|)0T0- 
34)C|)eKTa,H KO BpeMeHH BHe^peHHH HX b npaKTHKy KHHO-H 
cJ)OTOCbeMKH MeTO^HKa COOTBeTCTBVIOIUHX H3MepeHHH 6blJia 

pa3pj6oraHa c AocTaToquoft nojiHOTOH. 

Bo3MO>KHOCTb npOBe#eHHH 3aMepOB flpKOCTH HJ1H OCBe- 
meHHOCTH CHHMaeMoro o6-beKTa c noMombK) ToqHbix npn- 
6opoB b jiioSbix ycjioBHHX h nojiyqeHHH Heo6xo#HMbix 

KOJIHqeCTBeHHblX XapaKTepHCTHK 3THX BejIHqHH 3HaqHT6JlbHO 

oSjierqHJia pa3peiueHHe npo6jieMbi npaBHjibHoro skchohh- 

pOBaHHH. 

BnepBbie b npaKTHKe cbeMKH b pe3yjibTaie Henocpe/j- 

CTBeHHblX H3MepeHHH Ha CbeMOqHOH njlOIUa^Ke OKa3ajIOCb 

B03MO^<HbiM peuiHTb ypaBHeHHe H = E CJl0a -t, r^e E C40 a = 

= ^o6'^i^F'/C He SMDHpHqeCKH, a C TOqHOCTbK), BnojiHe 

AOCTaToqHoft ajih oSecneqeHHH Heo6xo#HMbix KaqecTBeH- 
ribix pe3yjibTaTOB. 

B npHBe^eHHOM y paBHeHHH E CJl0Sl — ocBemeHHocTb cBe- 
ToqyBCTBHTejibHoro cjioh, co3AaBaeMaa cooTBeTCTBy 10- 
ii;hm yqacTKOM onTHqecKoro H3o6pa>KeHHa; fl 0 6 — apKocTb 
o6-beKTa cbeMKH, 3aMepeHHan b HanpaBJieHHH Ka- 
Mepu; v — paccTOHHHe ot 3a#HeH y3JioBOH tohkh 
o6 r beKTHBa ro njiocKOCTH H3o6pa>i<eHHH b KaMepe; n = 

•=-£ HOMep AHacj)parMbi, t. e. BejinqHHa, o6paTHan ot- 

HOCHTejIbHOMy OTBepCTHK) o6l>eKTHBa; K — K03C|3Cf)HUHeHT 

ncnepb CBeTa b onTHqecKofl cHCTeisie. 

HcKjiioqHTejibHbie npeHMymecTBa cjjoTosjieKTpHqecKHX 
npH6opoB, oo^eKTHBHocTb nojiy qaeMbix c hx noMombio pe- 

3yjIbTaTOB H3MepeHHH, 3HaqHTejIbHOe nOCTOHHCTBO hx 06- 

mefi h cneKTpajibHOH qyBCTBHTe jibHOCTH, 6jiH30CTb ee k 
cneKTpajibHOH qyBCTBHTejibHOCTH rjia3a o6ecneqHJin hm ca- 
Moe LunpoKoe BHe^peHHe bo Bee o6jiacTH c|x)TOMeTpHqecKHx 

H3MepeHHH. 

B CBH3H C OqeHb MaJIOH IlIHpOTOH H OrpaHHqeHHOCTblO 

UBeTOBoro oxBaia coBpeMeHHbix MHoroc/iOHHbix njieHOK 
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MeTO^bi o6i>eKTHBHOH SKcnonoivieTpHH npnoSpejin b npaK- 
THKe uBeTHbix cbeMOK ocooeHHO 6ojibiJioe 3HaqeHHe. 

ripHHUHnHaJibHan cxeivia cjDOToaJieK- 
OnpeAeJieHHe ycjiOBHM TpHqeCKHX CBeTOH3MepHTejlbHbIX npH- 
c J^^Z^^^^ H3 pHC* 31. TIpH6opbl 
HecKHX npHGopOB COCTOHT B OCHOBHOM H3 Cf)0T03JieMeHTa 
C Ce^eHOBblM CJlOeM H CBH3aHHOH c 
HHM 3JieKTpOH3MepHTe JIbHOH CHCTeMbI HOCTOHHHOrO TOKa, 

npeACTaBjunoiuefi co6oh CTpejioqHbifl MarHHTOSjieKTpn- 
qecKHH MHKpoaMnepMeTp. ,HHana30H h ToqHOCTb npoH3Bo- 

AHMblX C HX nOMOmbK) H3MepeHHH 33 BHCHT He TOJIbKO OT 

qyBCTBHTejibHOCTH caMoro cJ)OT03JieMeHTa, ho h ot qyBCT- 
BHTe jibHOCTH bk jiioqeHHoro b uenb 
npn6opa 3JieKTpoH3MepHTe jibHoro 

yCTpOHCTBa. 

B 6ojibuiHHCTBe npn6opoB b 33bh- 

CMMOCTH OT HX Ha3H3qeHHH IHKajIbl 

MHKpoaMnepivieTpOB rpa^ynpoBanbi b 
a6cojiiOTHbix eAHHHuax Be jiHqHH 

OCBemeHHOCTH, HJ1H JipKOCTH. 

IlpHMeHHIOTCH T3K>Ke npuSopbl, 

HiKajibi KOTopbix rpa^yHpoBaHbi b yc- 
jiobhhx eAHHHuax. 

B npocTefmieM BH^e TaKHe npn- 
oopbi npeAHa3HaqajiHCb ^jih H3Mepe- 

HHH OCBeLUeHHOCTH CHHMaeMOH cueHbi. 

Pacqe™ BpeMeHH h ycjioBHH 3Kcno- 

HHpOBaHH5I, npOBO^HMbie Ha OCHOBe 
H3MepeHHH BeJIHqHHbl OCBeiU,eHHOCTH 

6e3 yqeTa oco6eHHOCTefi ofii^eKTa 
CbeMKH h ycjioBHH ocBeui,eHHH ero 

CK)^<eTHO Ba>KHbIX 3JieMeHT0B, BO 

mhothx cjiyqanx npHBo^Hjin k cepbe3HbiM ouinfiKaM b on- 

pe/ieJieHHH 3KCn03HlI,HH. 

KoHCTpyKUHH npH6opoB, npe,nHa3HaqeHHbix ajih H3Mepe- 

HHH HpKOCTH 06-beKTa CbeMKH (TaK Ha3bIBaeMbIX HpKOMe- 
poB, pnc. 32), B OCHOBHOM nOBTOpHCT npHHUHnHa JlbHy K) 

cxeMy JHOKCMeTpoB, hjih cBeTOMepoB, npe^Ha3HaqeHHbix 

^JIH H3MepeHHH OCBemeHHOCTH, H OTJIHqaeTCH OT HHX JIHUIb 

HaJinqneM orpaHHqHTejiefi yrjia oxBaTa npnSopa, npeACTaB- 
jihio^hx coooh peujeTqaTbie 6j\enjxhi c nqenKaMH pa3jinq- 
hoh (J)opMbi, peujeTqaTbie Sjien^bi c jihhsobwm pacTpoM, 
ofibiqHbie 6jieHAbi, njiocKOBbinyKJibie JiHH3bi h t. n. 




MuKpooMnepMemD 

Phc. 31 . ripnHminiia;ib- 
HaH cxewa <j30T09JieK- 

TpHHeCKOrO JllOKCMeT- 

pa-CBeTOMepa, npe^na- 
3Ha i ieHHoro H3Mepe- 

HH5I OCBemeHHOCTH CHH- 

MaeMoro o6LeKTa 
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TaK Kai< b ocHOBe npHMeHeHHH 6ojit>iiiHHCTBa SKcnoHo- 
MeipoB, t. e. npHOopoB, cneuHajibHo npe/uia3HaqeHHbix ajih 
onpeAejieHHH 3kciio3huhh h CHa6>KeHHbix Ka JibKy jihtopom, 
jie>KHT H3MepeHHe hpkocth oo-beKTa ctjCmkh, to HenpeMeH- 

HblM yCJIOBHeM yAOBJieTBOpHTej]bHOCTH pa60Tbl 3KCnOHO- 

MeTpa-HpKOMepa HBjineTCH Taxoe orpaHHqeHHe yrjia oxBaTa, 
npn kotopom Ha qyBCTBHTejibHyfo noBepxHocTb cj)0T03jie- 
MCHTa He motjih 6bi B03AeficTBOBaTb nocTopoHHHe Jiyqn, 
He HcxoAHiuHe ot oS-beKTa CbeMKH. 

TaKHM o6pa30M, mhhhm3 jibHbiM Tpe6oBaHHeM, onpe^e- 
jihioiuhm deneHb orpaHHqeHHH yrjia oxBaTa npH6opa, hb- 
jihctch jpaBHeHHe 3Toro yrjia c yrjioM H3o6pa>KeHHH 
o6-beKTHBa, npHMeHaeMoro npn cbeMKe. 

O^HaKo h b stom cnyqae HCKJ1K)- 

qaeTCH B03M02CH0CTb H3MepeHH5I Hp- 

KOCTeH oS-beKTOB, HeoojibiuHx no njio- 
LUa^H, ho 3aqacTy K) cymecTBeHHO Ba>K- 
Hbix ajih AaHHoro ciOH<eTa, 6e3 oqeHb 
3HaqHTejibHoro npK6jiH3KeHHS 3Kcno- 

HOMeTpa K H3MepHeM0H nOBepXHOCTH. 

ToqHoe H3MepenHe hpkocth onpe^e- 
jieHHoro yqacTKa o6-beKTa CbeMKH 
noAMenneTCH, TaKHM o6pa30M, 3aMe- 
poM jiHoib ero cpeAnefl HHTerpajib- 
hoh hpkocth. • Ztawe npn 3aMepax 
hpkocth HeSojibLUHX yqacTKOB cj)ai<- 
TypHoft noBepxHocTH, HecMOTpn Ha 
to, qTO Mbi OTqeTJiHBO pa3JinqaeM 
CTpyKTypy h xapaKTepH3yiomHe ee 

MHKpo6jlHKH H T6HH, HTOTH 3aMe- 
POB TSLKMQ npe^CTaBJlHIOT C060H 

jiHuib oueHKH HeKOTopofl cpeAHefl 

HpKOCTH. 

Utk jiOHeHHH cTpe jiKH-yKa33Te jih MHKpoaMnepMeTpa 
onpe^ejiHiOTCH npn stom ne mhhhm3 jibHOH hjih MaKCHMajib- 

HOH HpKOCTbK) o6T>eKTOB CbeMKH HJIH HpKOCTbK) CK)>KeTHO 

Ba>KHbix yqacTKOB KaApa, a BecbMa HeonpeAejiei-moH 
BejinqHHOH cpeAHefl hpkocth, 3aBHCHmefl ot cooTHomeHHH 
njioma^efl, 3aHHMaeMbix AeTa jihmh o6-beKTa pa3JiHqHoft 

HpKOCTH. 

3to o6cTOHTejibCTBo bo MHonix cjiyqanx MO>KeT npn- 
BecTH k cymecTBeHHbiM omH6KaM b onpe^ejienHH BpeMeHH 

H yCJIOBHH SKCnOHHpOBailHH. 
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Phc.32. ripHHunnHajib- 
Han cxeMa $0T03^eK- 
TpHqecKoro apKOMepa, 
npe^HasHaMeHHoro /yin 

H3Mep6HH51 JipKOCTefi 

ooteKTa cbeMKii 



B KaqecTBe npHMepoB,HjuiiocTpHpyiomHx 3to nojio>KeHHe, 
npHBe^eM cjie^yiomne cnyqan H3 cbeMoquoft npaKTHKH. 

B nepBOM H3 HHX 06-beKTOM CbeMKH HBJIHeTCH HpKO 

ocBemeHHan qejioBeqecKan c|)Hrypa, 3aHHMaiomaH othoch- 
Te^bHO HeSojibiuyio qacTb njiomaAH chhmk3 h pacno.no- 
>KeHHan Ha tcmhom, cna6o ocBemeHHOM $OHe. Pa3JiHqHH 

HpKOCTefl 06-beKTa H $OHa OqeHb BeJIHKH. BO BTOpOM cny- 

qae Ta »e npKo ocBemeHHan (})Hrypa pacnojio>KeHa Ha 
CBeTJiOM, ocBeu^eHHOM cj)OHe. 

ilpn 3aMepe c noMombio 3KcnoHOMeTpa npKOCTefi chh- 
MaeMbix cuen Ha qyBCTBHTejibHy K) noBepxHocTb cj)0T03Jie- 
MeHTa Hapn^y c jiyqaMH, oTparceHHbiMH ot cHHMaeMofl 
cJ)Hrypbi, yna^yT TaioKe H cBeTOBbie jiyqn, OTpaxcaeMbie 

BCeMH 0CT3 JlbHblMH pa3H0HpKHMH 3JieMeHT3MH CIOKeTa. 

CTpejiKa-yKa3aiejib 3jieKTpoH3MepHTejibHoro ycTpoficTBa 
3KcnoHOMeTpa noKa^eT npn stom HeKOTopyio cyMMapHyio 
cpe^Hioio HpKOCTb Bcero 06-beKTa CbeMKH b ucjiom. 

B sthx cjiyqanx npn oAHHaKOBofl hpkocth cJ)Hrypbi 

CyMMapHOe KOJIHqeCTBO CBeTOBOH 3HeprHH, B03A^HCTBy KDiuefl 

Ha ({)0T03JieMeHT SKcnoHOMeTpa, OKa^eTCH pa3JinqHbiM. 

Ecjih 3Ty cpe^HioK) cyMMapHyio BMMZfty hpkocth 
06-beKTa CbeMKH nojio>KHTb b ocHOBy Hcqnc jieHHH Heo6xo- 

AHMblX yCJIOBHH 3KCnOHHpOBaHHH, TO BejlHqHH3 BbIj3,ep>KKH 

0Ka>KeTCH no OTHomeHHio k ocHOBHOMy 3JieMeHTy cK)>KeTa, 
t. e. qejiOBeqecKOH ^nrype, b nepBOM cnyqae qpe3MepH0 
3aBbiuieHH0H, h HeraTHB Ha stom rjiaBHOM, ciomeTHO b&tk- 
hom yqacTKe 6y^eT nepe^ep>KaHHbiM. Bo btopom cjiyqae 
pa3JinqHH npKOCTen 06-beKTa h (J)OHa HeBe jihkh, h BejinqHHa 
Bbuep>KKH, onpe^eJieHHan b cootbctctbhh c noK33aHHHMH 
3KcnoHOMeTpa, OKan<eTCH npaBHJibHofl. 

B nepBOM H3 paccMaTpHBaeMbix cjiyqaeB H36e>KaTb 
oiiih6kh mo>kho 6y^eT Jinuib Tor^a, Kor#a H3MepeHHe 

HpKOCTH COOTBeTCTBeHHblX 3JieMeHT0B 06-beKTa CbeMKH 

6yAeT npoH3BOAHTbCH c yqeTOM yrjia oxBaTa npn6opa, b 
Henocpe^cTBeHHOH 6.nH30CTH k H3MepneM0H noBepxHocTH. 
lloKa3aHHH 3KcnoHOMeTpa 6y^yT onpe^ejiHTbcn npn 3tom 
KOHKpeTHofi HpKOCTbio Ka»Aoro H3 3aMepneMbix yqaCTKOB 
noBepxHocTH cHHMaeMoro o6-beKTa, h pacqeT mmmmt 

BbIAep>KKH CMO>KeT 6blTb npOH3BeAeH B COOTBeTCTBHH c 
HpKOCTbK) OCHOBHblX CK)>KeTHO Ba»HbIX 3JieMeHT0B H30* 

6pa>KeHHH. 

3to o6cTOHTejibCTBO AeJiaeT Bnojme onpaBAaHHbiM 
Tpe6oBaHHe 3HaqHTejibHoro y MeHbmeHHH yrjia oxBaTa 
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SKcnoHOMeTpoB-apKOMepoB. Ho HecMOTpa Ha oqeBHAHyio 
u,ejiecoo6pa3HocTb, B03M0>KH0CTb ocyLueciBjieHHH 3toto 
Tpe6oBaHHH orpaHHUHBaeTca qyBCTBHTe;ibHOCTbio c{)OT09Jie- 
MeHTOB h MHKpoaivmepivieTpoB. 

EipH 3Ha L iHTe jibHOM orpaHHqeHHH yrjia oxBaia npHSopa 
KOjiHqecTBo CBeTa, nona^aiomero Ha qyBCTBHTe jibHyK) no- 
BepxHOdb ^QToajieMeHTa, yMeHbiuaeTCH. CjieAdBHeM 3to- 
ro HBjineTCH CHH>KeHHe qyBCTBHTejibHocTH npHSopa b ue- 
jiom h cymecTBeHHoe noBbiiueHHe BejmqHHbi MHHHMajibHofl, 
eme Morymefi 6biTb 3aMepeHHoft flpKoc™. 

B 60JlbLQHHCTBe npHMeilHeMblX B KHHOnpOH3BO^CTBe H 

npn c^oTOCbeMKax SKcnoHoivieTpoB BejiHqHHa yrjia oxBaia 
KOjie6jieTCH b npeAejiax ot 50 ao 70°. B OTAejibHbix npH- 
6opax, HMeiomHx npaMoyrojibHyio cj)opMy qyBCTBHTejibi-ioH 
noBepxHocTH 4)OT03JieivieHTa, yroji oxBaTa b BepTHKajibHOH 
njiocKocTH cymecTBeHno OTJinqaeTCH ot yrjia oxBaia no 
ropH30HTajiH (piic. 33). 

OTHOCHTejIbHO MSJIblH yrOJl OXBaTa HMeeT COBeTCKHH 

3Kcn )HOivieTp 311-4, pa3pa6oTaHHbw HHK^H h BbinycKae- 
Mbifi 3aBOAOM MKHn. B stom npnSope, npeACTaBjiaiomeM 
coooh KOM6HHaiJ[HK) jiiOKCMeipa h npKOMepa, yroji oxBaia 
liacaAKH ajih H3MepeHHH apKOCTH paBeH npH6jiH3HTejibH0 
45° (pHC 34). IlpH H3MepeHHHX Majibix npKOCTefl, npoH3- 
BOAHMbix 6e3 Haca^KH, yroji oxBaTa paBen npHMepHo 100°. 

MyBCTBHTe JlbHOCTb (})OT03JieKTpHqeC- 
KHX SKCnOHOMeipOB-flpKOMepOB pasHbix 
SKCnOHOMeTpOB THriOB HeOAHHaKOBa. MHHHMajlbHOe 

3HaqeHHe jomio H3MepneMOH hpkocth 
npH yrjiax oxBaTa nop^AKa 50—60° $m 6ojibiiiHHCTBa 

npH6opOB, npHMCHHeMBLX B JII06HTeJIbCK0H npaKTHKe, co- 

CTaBJineT 300—500 anocTHjib6. HyBCTBHTejibHocTb sthx 
SKcnoHOMeTpoB ofiecneqHBaeT no3TOMy B03Mo>KHOCTb 3aMe- 

POB HpKOCTH JIHIlIb XOpOHIO OCBemeHHblX o6-beKTOB. fljIH 

Toro qToQbi npaKTHqecKH oxapaKTepH30BaTb 3th Bejimmu, 
cjieAyeT yKa3aTb, qTO 3th hpkocth cooTBCTCTByiOT hpkocth 
jiHua qejioBexa npn ocBemeHHocTH b 1000—1500 jiiokc, 

06blqH0H AJ1H CTbeMOK B KHHOnaBH JlbOHe, npoBOAHMbix Ha 

qepHO-6ejibix HeraTHBHbix MaTepHaJiax. FIpH cj^OTOCbeiviKe 
ypoBeHb ocBemeHHocTH oSteKTOB cbcmkh 0i<a3biBaeTCH b 

60JIbUIHHCTBe CJiyqaeB 3HaqHTeJIbHO MeHbUJHM. B CBH3H c 
3THM H3MepeHHe HpKOCTefi KaK OTAejIbHblX yqaCTKOB, TaK 

h o6i>eKTOB cbeMKH b uejioM npH noMOLUH mhothx cymecT- 
ByiomHX MOAejieii SKcnoHOMeTpoB-apKOMepoE b HacToamee 
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BpeMfl b npaKTHKe qepHO-6ejioft khhoctjCmkh b naBHjibOHe h 

(jDOTOCbeMKH npH HCKVCCTBeilllblX HCTOqHHKaX OCBeiH,eHHfl da- 
HOBHTCH BCe 6ojiee 3aTpyAHHTejIbHbIM. 3T0 o6l>HCHHeTCH 
TeM, 4T0 B CBH3H C BHeApCHHeM B npOH3BO,HCTBO HOBefilllHX 

coptob HeraTHBHbix njieHOK, BbinycKaeMbix coBeTCKofi khho- 
njieHoqHofl npoMbiuuieHHocTbio, o6jiaAaK)Lu,Hx qpe3BbiqafiHO 

BblCOKOH qy BCTBHTe JIbHOCTbK), o6lHHH ypOBCHb OCBeiU,eHHOCTH 
CHHMaeMOH CUeHbl pe3KO nOHH3HJICH. 

B sthx cjiyqaax 3aMep apKOCTefi OTAejibHbix yqacTKOB 

Ka^pa, C KOTOpblMH npHXO/JHTCH CTa JIKHB3TbCH KHHoonepa- 

Topy h c})OTorpacj)y npH cbeMKe Ha BbicoKoqyBCTBHTejibHbix 
L iepHO-6ejibix HeraTHBHbix Maiepnajiax, npeACTaBjiaeT co6oh 
no^qac npaKTHqecKH TpyAHO Bhino JiHHMy K) 3a£any. B Ka- 
qecTBe npniviepa mo>kho yKa3aTb, mo ecjw npH Hcnojib- 

30B3HHH COBpeMeHHblX. BblCOKOqyBCTBHTe JlbHblX HeraTHBHbix 

n;ieHOK- jinn mnymnm b HeraTHBe hjiothocth jinua, paBHofi 
0,8 — 0,9 (npH Y=0,67— 0,7), AOCTaToqeH ypoBeHb HpKOCTp 
CHHMaeMoro o6i>eKTa b 100— 150 anocTHJibS, to MHHHMajib- 
naa npKocTb, Morymaa 6biTb saMepeHHofi c noMombio 6ojib- 

UJHHCTBa npHMCHH6MblX 3KCnOHOMeTpOB-flpKOMepOB, AOJl>KHa 

6biTb He HH>Ke 300—500 anocTHjibft. 

TaK KaK OT HH>KHefl rpaHHUbl qyBCTBHTe JIbHOCTH 33BH- 

cht B03M0^<H0CTb Hcnojib30BaHHH npn6opa ajih onpe^ejie- 

HHfl yCJIOBHH SKCnOHHpOBaHHH npH MajlblX OCBemeHHOCTHX 

o6i,eKTOB c-beMKH, to ycHjiHH KOHCTpy KTopoB b nocjieAnee 
BpeMH 6biJiH nanpaBjieHbi Ha cymecTBeHHoe yBejinqeHHe 
L iyBCTBHTejibHOCTH SKcnoHOMeTpoB. TaK, b nocjie^Heii MO- 
flejiH coBeTCKoro SKcnoHOMeTpa 3FI-4 hhhchhh rpai-inua 
3aMepneMoro AHanasoHa Majibix npKocTeft noHH^ena ao 
50—100 anocTHJib6, qTO 3HaqHTejibHO pacuiHp5ieT bo3MO>k- 
hocth npHMeHeHHH STOro npnSopa b ycjioBHHX Majibix oc- 
BemeHnocTefi. 

Hy BCTBHTejIbHOCTb pa3J!HqHbIX (jDOTOSJieKTpHqeCKHX 

SKcnoHOMeTpoB b o6jiacTH HaHMeHbiiiHx 3aMepneMbix npKo- 
CTefl Mo^eT 6biTb cpaBHHTejibHo oueHeHa no ocBemeHHOdH 
cf>0T09jreMeHTa, Bbi3biBaiomeH otk jioHeHHe CTpejiKH npn6opa 
Ha KaKyio-jiH6o onpeAejieHHyio BejiOTHHy, HanpHMep Ha 1 mm. 

B stom cjiyqae cpaBHHTejibnaa qyBCTBHTe jibHOCTb 
3KcnoHOMeTpoB Mo>KeT 6biTb no^cqHTaHa no $opMyjie S= 

= -£-, rj\e S — OTHocHTejibHan 4y bctbhtc jibHOCTb npnfiopa 

Ha 1 MM OTKJIOHeHHH CTpejIKHJ d — OTKJIOHeHHe CTpeJIKH 

MHKpoaMnepMeTpa (b mm)\ E — ocBemeHHocTb qyflCTBHtejnb- 
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HOH nOBepXHOCTH (})OT03JieMeHTa (B JlIOKCax), HJIH HpKOCTb 

3aMepaeMofi noBepxHOCTH (b anocTHjib6ax Ha 1 mh otkjio- 

HeHHfl CTpeJIKH). 

BejinqHHbi ocBemeHHOCTH OTAeJibHbix sjieivieHTOB chh- 
MaeMoro o6-beKTa MoryT KOJie6aTbcn b o^eHb mnpoKHx 
npe^ejiax — ot HeCKOJibKHX AecaTKOB ao CTa h oojiee 
Tbicnq jiiokc. Hpkocth o6T,eKTOB c-beMKH MoryT KOjieoaTbca 
b eme 6ojiee nrapoKHX npe^eJiax. Meacay TeM pasMepbi 
uiKajibi MHKpoaMnepMeTpa orpaHHqHBaioT ft^anasoH npoBO- 

AHMblX HSMepeHHH. B CBH3H C 3THM o6bl4HO npHMeHHIOTCH 

(J)0T03JieKTpHqecKHe SKcnoHOMetpH c AByMH h 6ojibiiiHM qnc- 

JIOM AHana30HOB H3MepeHHH. 

YcneuiHoe npHMeHeHHe b ooi>eKTHB- 
UBeTonyBCTBHTejibHOCTb HQfl ^p T 0 MexpOT pa3J!HqHbIX BHAOB 

cboTOSJieKTpnqecKHx npH6opoB mmao cqHTaTb o6ecneqen- 

HblM TOJIbKO B C^yqaHX CpaBHeHHH HpKOCTefi (HJ1H OCBe- 

meHHOCTefl) c paBHbiMH hjih no KpaflHefl Mepe oqenb 6jih3khmh 
cneKTpajibHbiMH xapaKxepHCTHKaMH. tlpn sKcnoHOMeTpn- 
qecKHx H3MepenHHX HapHAy c onpeaeJieHHeM y poBHeH np- 
kocth CHHMaeMOH cueHbi oco6oe 3HaqeHHe npno6peTaeT 
TaK»e npaBHJibHaa oueHKa saMepeHHOH apKOCTH c tohkh 
3peHHH $oTorpa(J)HqecKoft aKTHHOTHOCTH CBeTa, OTpaKeH- 
Horo o6i>eKTaMH cbcmkh, h ero bo3A^hctbhh Ha CBeioqyB- 
CTBHTe JibHbifl cjioh npHMeHHeMoro HeraTHBHoro MaTepnajia. 
IlojiyMeHHbie c noMombio 3KcnoHOMeTpa AaHHbie o ap- 

KOCTH, HJIH OCBemeHHOCTH CHHMaeMOTO o6-beKTa He a^hdt 

npHMbix ocHOBaHHH a^ aHajiH3a CBeTOBoro noTOKa H cy^- 
AeHHH o ero cneKTpajibHOM cocTaBe. 

B cbh3h c sthm neo6xoAHMO onpeAejiHTb, b KaKOH Mepe 
npHMeaaeMHe b coBpeMeHHbix npn6opax cejieHOBbie c|)oto- 

3JieMeHTbl COOTBeTCTBy K)T TpeSOBaHHHM, npeAMBJlReMblM 

k (boTorpacjHwecKHM 3KcnoHOMeTpaM. B HAeajibHOM cjiyqae 
cneKTpajibHaa qyBCTBHTe JibHOCTb TaKoro 3KcnoHOMeTpa aoji- 
>KHa nojiHOCTbio coBnaAaib co cneKTpajibHofi gyBCXBHT fcJibHO- 
CTbio HeraTHBHoro MaTepnajia, onpeAeJieHHofl c yqeTOM cneK- 
TpaJibHoro nponycKaHHH npHMeHHeMofi c^eMoqHofi onTHKH h 

CBeTO(})HJlbTpOB. TOJIbKO npH C06jIK)AeHHH 3T0T0 yCJIOBHHHOKa- 

3SHHH 3KcnoHOMeTpa MoryT 6biTb Hcnojib30BaHbi c AOCTaToq- 
hoh y BepeHHOCTbio b npaBH jibHOCTH nojiyqeHHbix pe3yjibTaTOB. 

B cjiyqanx HecoBnaAeHHH cneKTpajibHbix xapaKT.epHCTHK 
npHMeHHeMoro |oT09JieMeHTa h HeraTHBHoro MaTepnajia b 
3KcnoHOMeTpnqecKHe pacneTbi aojihchw BHOCHTbCH Te hjih 
HHbie nonpaBKH. 
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3hiaqeHHe sthx nonpaBOK onpeflejiaeTCH UBeToqyBCTBH- 
TejibHocTbio HeraTHBHoro MaTepnajia, xapaKTepoM og-beKTa 

CbeMKH H CneKTpajlbHblM COCTaBOM ocBemeHHH. 

CneKTpajibHaa qyBCTBHTejibHocTb cjx)T03jieMeHTOB, npH- 
MeHHeMbix b SKcnoHOMeipHqecKoft npaKTHKe, 6jiH3Ka k cneK- 
TpajibHOH qyBCTBHTejibHOCTH cpe^Hero qejioBeqecKoro rjia- 
3a. KpHBbie cneKTpajibHOH qyBCTBHTe jibHocTH name jiyquiHx 
coBpeMeHHbix naHxpoMaTHqecKHx HeraTHBHbix waTepHajiOB, 
necMOTpn Ha cymecTBeHHoe yjiynmeme hx KaqecTBa, Bee 
eme OTJiHqanDTCH ot kphboh cneKTpajibHOH qyBCTBHTejib- 
hocth rjia3a. 

H3 cpaBHHTejibHoro paccMOTpenna AaHHbix o BejinqHHax 

OTHOCHTe JibHOH CneKTpa JibHOH HyBCTBHTeJIbHOCTH qejiOBe- 

qecKoro rjia3a h cejieHOBoro c|)0T03jieMeHTa bh^ho, qio 
OTHocHTejibHan qyBCTBHTejibHocTb (})0T03jieMeHTa b oSjiacTH 

Cj)HOJieTOBOH, CHHeft, CHHe3ejieHOH H OpaH^eBO-KpaCHOH 30H 

cneKTpa 3HaqHTejibH0 npeBbiuiaeT BejinqHHy othochtc jibHofl 
qyBCTBHTC JibHocTH rjia3a (Ta6ji. 9, pnc. 35) 

CpaBHHBaa cneKTpajibHyio qyBCTBHTejibHocTb (jx)T03jie- 
MeHTa, cpe^Hero naHxpoMaTHqecKoro HeraTHBHoro MaTe- 
pnajia h qejioBeqeci<oro rjia3a, mo>kho 3ai<jnoqHTb, q-ro 
4)OT09JieMeHTbi no pacnpe^ejieHHio cBoew cneKTpajibHOH- 
qyBCTBHTejibHocTH h ee cootbgtctbhk) cneKTpajibHOH qyB- 
CTBHTejibHOCTH naHxpoMaTHqecKoro MaTepnajia 3aMeTH0 
npeBocxo^^T HopMajTbHbiH qejioBeqecKHH rjia3. 

IlpoaHajiH3HpyeM 3to 6ojiee no#po6Ho: b to BpeMH Kan 

qyBCTBHTe JIbHOCTb TJia3a £JIfl £JIHHbI BOJIHbl B 420 MHJIJIH- 
MHKpOH ((})HOJieTOBbIH) paBHa JIHUIb 0,4°/ o CBOefi MaKCHMa Jib- 
HOH qyBCTBHTe jib hocth, qyBCTBHTe JIbHOCTb cejieHOBoro Cj)0- 
T03JieMeHTa AocTHraeT 56°/ 0 . OTHOCHTejibHaa cpe^HHH qyB- 
CTBHTe JIbHOCTb naHx poMaTHqecKoro HeraTHBHoro MaTepna- 
jia ajih 3toh ^jihhh BOJiHbi paBHa 77°/ 0 . 

TlpU flJIHHe BOJIHbl B 460 MHJIJIHMHKpOH (cHHHe) OTHO- 
CHTe jibHafl qyBCTBHTejibHocTb rjia3a, (j)0T03JieMeHTa h naH- 
xpoMaTHqecKoro HeraTHBHoro MaTepnajia paBHbi cootbct- 
CTBeHHo 6, 68 h 87°/ 0 ; npH 520 MHJiJiHMHKponax (3ejieHbie)— 
71,6, 87 h 30%; npH 680 mhjijihmhkpoh3x (KpacHbie) — 
U, 12 h 8%. 

H3 CpaBHHTe JlbHOTO COnOCTaBJieHHH 3THX BeJIHqHH MO>K- 
HO C^eJiaTb BblBOA, HTO C|)OT03JieMeHTbI C ceJieHOBbIM CJIOeM 

no cBoen cneKTpajibHOH qyBCTBHTejib hocth b ochobhom 
o6ecneqHBaiOT B03MO>KHOCTb hx ycneuiHoro npHMeHeunn 
npH 3KcnoHOMeTpHqecKHX 3aMepax. 
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Pe3yjibTaTbi npoBo^HMbix c hx noMombio H3MepeHHH oKa- 
3biBaiOTCH HecpaBHenno Sojiee ToqHbiMH, newejiH htoth ca- 

MblX TmaTeJIbHHX BH3yajlbHblX OUeHOK OCBemeHHOCTH HJIH 

hPKocth CHHMaeMbix oS-beKTOB. AaHHbie o BpeMeHH h ycjio- 
bhhx 9KcnoHHpoBaHHH, nojiyqeHHbie Ha ocHOBe sthx mue- 
peiiHH, npaKTHqecKH He c^mecTBeHHo pa3HHTCH ot Toq- 

HblX 3HaqeHHH BejlHqHH 3KCn03HUHH, Heo6xOAHMbIX B TeX 
HJIH HHblX yCJIOBHHX Cb6MKH. OUGHKH >Ke, npOH3BO AHMbie 

Ha rjia3 c noMombK) BH3yajibHbix mctoaob, KOJie6jnoTca 
npn H3MeHeHHHX cneKTpajibHoro cocTaBa ocBemeHHH CTOJib 

3HaqHTejlbHO, HTO MO>KHO CHHTaTb HCKJHOqeHHOH B03MO>K- 

HocTb nojiyneHHH c hx noMombio CKOJibKOHH6yAb ycTOH- 
qHBbix h nocTOHHHbix KaqecTBeHHbix pe3yjibTaTOB CbeMKH. 

Heo6xOAHMO OTMCTHTb, qTO TJia3 qeJIOBeKa, HeCMOTpH 

Ha Bee npHcymne eMy He^ocTaTKH, ocTaeTca Bee >Ke e^HH- 

CTBeHHblM KpHTepHeM OUeHOK eCTeCTBeHHOCTH 430Torpacj}H- 

qecKoro BocnpoH3Be^eHHH tohob. EloaTOMy oahhm H3 oc- 
HOBHbix Tpe6oBaHHH, npeA'bflB jiaeMbix k HeraTHBHOMy Ma- 
Tepnajiy ajih qepHO-6ejioH CbeMKH, flBJiaeTCfl BceiviepHoe 
noBbiiueHHe ero CBeToqyBCTBHTejibHocTH h yjiyqmeHHe u,Be- 
Tonepe^aqn nyTeM B03MO>KHoro npH6jin>KeHHH KpHBofi 
cneKTpajibHOH qyBCTBHTe jibHOCTH SMyjibCHH k kphboh qyB- 
CTBHTejibHocTH qe jioBeqecKoro rjia3a. MeM MeHbiue 6y#yT 
pa3JinqHH b uBeToqy bctbhtg JibHOCTH HeraTHBHoro MaTepna- 
jia h rjia3a, TeM MeHbimiMH OKa>KyTCH B03MO>KHbie ouih6kh 
b onpeAejieHHH BejiHqHHbi 3Kcno3HUHH c noMombio c})oto- 
ajieKTpHqecKoro SKcnoHOMeipa. 

TaKHM o6pa30M, mo>kho cuejiaTb bhboa: qeM 6jin>Ke 
UBeToqyBCTBHTejibHOCTb HeraTHBHoro MaTepnajia k cneK- 
Tpa jibHoft qyBCTBHTe jibHOCTH rjia3a, TeM jiyquiHe pe3yjibTa- 
th ^aeT npn pa6oTe Ha HeM npHMeHeHHe (£)OT03JieKTpHqe- 
cKoro SKcuoHOMeTpa. 

llpH npHMeHeHHH HeraTHBHbix MaTepnajioB MeHbiuen 

UBeTOqyBCTBHTeJIbHOCTH B HTOFH nOJXCqeTOB BejiHqHHbi 3KC- 

no3HUHH cjie,nyeT BHecTH cooTBeTCTByiomHe nonpaBKH. 
3to 0Ka3biBaeTCH oco6eHHO Heo6xoAHMbiM npn cbeMKe Ha 
opTOxpoMaTHqecKHx njiacTHHKax, Tax KaK oihh6kh b on- 

pe^eJieHHH BejiHqHHbi 3KCn03HUHH C nOMOIUblO ^)OT03JieK- 

TpnqecKHX npnfiopoB npn hx npHMeHeHHH 0Ka3biBaK)TCH 
HeAonycTHMO BbicoKHMH b cbh3h c pa3jiHqHHMH hx cneK- 

Tpa JIbHOH qyBCTBHTeJIbHOCTH. 

npn npHMeHeHHH oSbiqHbix naHxpoMaTHqecKHX HeraTHB- 
Hbix nJieHOK 3TH OTKJIOHeHHH OKa3bIBaK)TCH 3HaqHTejIbHO 
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MeHbiiiHMH h b ycjioBHHx ecTecTBeHHOro ocBemeiiHa yBe- 
JiH^HBaK)TCH jiHUJb npH cbeMKe oS-beKTOB, ocBeu;eHHbix 
cBeTOM rojiy6oro He6a (6e3 npnMoro cojiHeqHoro CBeia). 
llo3TOMy jxjih ToqHoro onpeAejieHHH BejiHqHHbi BbiAepw- 

KH HeoSxOAHMO yqHTblBaTb H3MeHeHHfl qyBCTBHTe JIbHOCTH 

npHMeHHeMbix njieHOK hjih njiacTHHOK, HBjiaioinHecH cjieA- 
CTBHeM KOJie6aHHH cneKTpajibHoro cociaBa ocBemeHHH. 
B HHTepecyiomHx Hac ycjioBHHx ocBemenHH cjie^yeT ycTa- 
HOBHTb nyTeM npofiHbix cbeMOK qyBCTBHTejibHOCTb ncnojib- 
3yeMbix HeraTHBHbix MaTepnajioB h 3th AaHHbie nojio>KHTb 
b ocHOBy 3KcnoHOMeTpHqecKoro pacqeTa, npoBOAHMoro c 
noMOiu,bKD KajibKyjiHTopa. 

CoBeTCKaa KHHon^eHoqHan npoMbinijieHHocTb AOCTHrjia 

3HaqHTeJIbHbIX ycneXOB B C03AaHHH BblCOKOqyBCTBHTeJIbHblX 

nanxpoMaTHqecKHx HeraTHBHbix SMyjibCHH, no cBoen cneK- 

Tpa JlbHOH qyBCTBHTC JIbHOCTH HeCKOJIbKO npH6 JIH>KaiOIHHXCH 

k cneKTpajibHOH qyBCTBHTe JIbHOCTH rjia3a. 

FIosTOMy y>Ke Ha ceroAHHiuHHH A^Hb 3HaqHTejibHoe 
yjiyquieHHe UBeToqyBCTBHTejibHOCTH qepHO-6ejibix HeraTHB- 
Hbix MaTepnajioB h nmpoKoe pa3BHTHe UBeTHbix CbeMOK 
AejiaeT npaKTHqecKH onpaB^aHHbiM mnpoKoe npuMeneHHe 

(J)OT09JieKTpHqeCKHX 3KCnOHOMeTpOB. 

TeMneparypHwe bjihhhhh H 3BeCTHOe BJlHHHHe Ha pa6o T y 4)OTO- 
ajieivieHTOB h OTCio^a na ToqiiocTb no- 
Ka33HHH SKcnoHOMeTpa 0Ka3biBaeT H3MeHeHHe TeMnepaTy- 
pbi. B jiHHHHe TeMnepaTypHbix KOJie6aHHft Ha ToqHOCTb 
npoBOAHMbix SKcnoHOMeTpHqecKHx H3MepeiiHft npaKTHqecKH 
CKa3biBaeTCH jinoib npn oqeHb 6ojibiuHx KOjieGaHHnx 
TeMnepaTypw, cBH3aHHbix c H3MeHeHHHMH BpeMeHH h MecTa 

CbeMKH. 

Hccjie^oBaHHH noKa3ajiH Hajinqne 6ojibuioro OTpnua- 
TejibHoro TeMnepaTypHoro K03cfx|)HUHeHTa. 3to 3HaqHT, qTO 
c B03pacTaHneM TeMnepaTypbi BejinqHHa cJ)OTOTOKa 6biCTpo 
y6bmaeT. llpH o6biqnbix TeMnepaTypHbix ycjioBHax 3to 
y6bmaHHe BejiHqHHbi renepHpyeivioro 3JieMeHTOM cj)OTOTOKa 
AOCTHraeT 0,2 — 0,3°/ 0 Ha Ka>KAbiH rpa^yc npnpocTa TeM- 
nepaTypw. ripH Aa^bHefiuieM noBbiuieHHH TeMnepaTypbi 
AO 40 — 50° y6biBaHHe BejiHqHHbi cj)OTOTOKa 3aMeTHO ycxo- 
pneTCH. npH noHH>KeHHH TeMnepaTypbi BejiHqHHa cJ)OTOTOKa 
yBejinqHBaeTCH. 

ripoBeAeHHbie hcc jieAOBai-iHfl noi<a3ajiH, qTO Bejinqi-ma 
c})OTOTOKa AocTnraeT cBoero MaKCHMyMa npn chhjkchhh TeM- 
nepaTypbi ao 2 — 6°C. llpH AaJibHefluieM chh^kchhh TeM- 
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nepaTypw npupocT BejiHqHHbi (l)OTOTOi<a 3aMeTHo yMeiib- 
LuaeTca. 

B npeAeJiax HeSojibiuHx KOJieoanmi TeMnepaTypbi npaK- 
THqeCKHM BJlHHHHeM 3T0T0 c[)3KTopa Ha pe3yjibTaTbi SKcno- 
HOMeTpHqecKHx 3aMepoB mo>kho npeHe6peqb. ripH 3naqn- 
TejibHOM >i<e noBbiLiieHHH TeMnepaTypbi, kbk sto HMeeT 
MecTO b pa6oTe, nanpHMep, b cpeAHea3HaTCKHx pecny6jiH- 
Kax, BjiHHHHe TeMnepaTypHoro cpaKTopa yBejinqHBaeTCH 
CTOJib 3HaqHTejibHO, qTO npn onpeAejieHHH BejiHqHHbi skc- 

n03HUHH B pe3yjlbTaTbI H3MepeHHH n| HAeTCH BHeCTH He? 
06x0AHMbIH nOnpaBOqHblH KOSCjxfiHUHeHT. 

fljiHTe^bHoe xpaHeHHe cf)OT03JieKTpHqecKoro 3kchoho- 
Metpa npH TeMnepaTypax nopaAKa 50 C C 3aMeTHO cHH>KaeT 
qy BCTBHTeJibHOCTb npn6opa. B cbh3H c 3thm He cjieAyeT 
noABepraTb 3KcnoHOMeTp AJiHTejibHOMy neperpeBy. 

ripn oueHKe nocTOHHCTBa pa6oTbi $0- 

nocTOJiHCTBO noKasaHHH T o3JieKTDHqeCKHX SKCnOHOMeTDOB He- 
SKCnOHOMeTDOB - r r 

ooxoahmo pa3JiHqaTb H pa3AejibHopac- 

CMaTpHBaTb HenOCTOHHCTBO HX AGHCTBHH B CBH3H C HBJie- 
HHHMH KpaTKOBpeMeHHOrO yTOM JieHHH H H3MeHeHHH HX 

qyBCTBHTe jibiiocTH na npoTH>i<eHHH A^HTejibHoro nepnoAa 
BpeMeHH. Ecjih (|jOT03jieMeHT npidSopa noABeprnyTb aghct- 
bhio ocBeuieHHOCTH nop^AKa 100000 jiiokc (npHMepHo paB- 
hoh Be jiHqHHe ocBeuieHHOCTH, cosAaBaeMOH cojinueM b jieT- 
HHe Mecaubi), to y>i<e cnycT^i necKOjibKO MHHyT c MOMeHTa 
Haqajia B03 a^hctbhh CBeTa mokho 6yAeT OTMeTHTb. 3Ha- 
qHTejibHoe naAeHHe BejiHqHHbi reHepupyeMoro hm (^ototo- 
Ka, AocTHraiom.ee 30 — 50°/ 0 h Bbime. B TeMHOTe TaKofi 

«yTOM JieHHbIH» 3KCnOHOMeTp B0CCT3H0BHT CBOK) qyBCTBH- 

TejibHocTb, h reHepiipyeMbifl hm tok BHOBb aocththct npe>K- 
Hen BejiHqHHbi. 

HeToquocTH, BHOCHMbie b pe3yjibTaTbi H3MepeHHft b cnjiy 

51BJieHHH V TOM J1CHHH, 33BHCHT TJiaBHblM 06pa30M OT HHTeH- 

chbhocth ocBemeHHH, KOTopoMy Cbijia noABeprHyTa qyB- 
CTBHTejibHan noBepxHocTb 4)OTO-jjieMeHTa. Tan, ecjiH 3th 
HeToqHocTH npn He6ojibUJHx ocBeiuei-u^ocTHX nopHAKa 
1000 — 5000 jiiokc, o6biqHbix b npaKTHKe qepHO-6ejibix h 
UBeTHbix CbeMOK b naBHjibone, He npeBbiuiaiOT BejiHqHHbi 
b 2 — 6°/ 0 , to npH 6ojiee BbicoKiix ocBeuxeHHocTHx ohh ao- 
CTHraiOT HecKOjibKHx AecjiTKOB npoueHTOB. 

Ilo3TOMy npn H3MepeHHRX He6ojibiiiHx ocBemeHHOCTen 
noCTOHHCTBo jxevicrsm (|doto3 jieMenTa mo>kho cqMTaTb yAOB- 

JieTBOpHIOHlHM Tpe6oB3HH^M 3KCnOHOMCTpHH. IlpH 6oJiee 
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BbicoKHx oceemeHHocTHX cjie^yeT BceMepHO H36eraTb fl.rw- 
rejibnoro ocbgluchmh qyBCTBHTejibHofi noBepxHOCTH 4>oto- 
3jieMeHTa. B cji^qae 3aMepa 6ojibuiHx apKocTeii TaK>Ke 
cjie^yeT yqHTbiBaTb HBjieHHe yTOM jihcmocth. 

npH KOHTpOJie HpKOCTH HCTCHHHKOB OCBetU,eHHH H 3aMe- 
paX, npOBOAHMblX B yCJIOBHHX OqeHb BblCOKOH OCBeiH,eHHO- 

cth, cjie^yeT no3TOMy npHMenHTb HefiTpajibHo cepwe c^h jib- 
Tpbi, ycTaHaBJiHBaeMbie nepeA c|)OT03JieMeHTOM npn6opa. 

XIjih peryjiHpoBaHHH BejinqHHbi cBeTOBoro noTOKa, na- 
Aaiomero Ha qyBCTBHTejibHyio noBepxHOCTb cfjoToajieivieHTa, 

HeKOTOpbie SKCnOHOMGTpbl CHa6>KeHbI cneuHajibHofi HpHCO- 

boh AHacJ)parMOH. FkrnoMy b SKcnoHOMCTpax THna 311-3 
h 3YIA bo H36e^<aHHe BbixoAa H3 crpon (|)0T03JieMeHTa 
npH otk jioh6hhh dpejiKH yKa3aTejia npHOopa 3a npe^ejibi 
LUKajibi cjie^yeT cootbgtctbghho nepeKpbiBaTb AHacj)parMy. 

OqeHb 6ojibLDoe" npaKTHqecKoe 3HaqeHHe imeeT pa3pe- 
meHHe Bonpoca o nocroHHCTBe a^hctbhh cj}OT03JieMeHTa Ha 
npoTH>KeHHH AJiHTejibnoro cpoKa. 

HcnbuanHH noKa3ajiH, qio qyBCTBHTejibHocrb c|x)T03jie- 
MeHTOB, coxpaHHeMbix b TeMHOTe h nepnoAHqecKH ocBeiua- 
eMbix(npn He6ojibUiHx ocBemeHHocmx b 1000 — 2000 jiiokc), 
no HCTeqeHHH inecTHMecHqHbix HcnbuanHH h3mchh jiacb Ha 
4 — 5°/ 0 . SjieMeHTbi, noABeprnyTbie bo3AGhctbhio AHeBHoro 
cBeia (ocBemeHHOdb nopaAKa 10 000 jiiokc), AaJiH chh>kc- 
HHe BejiHqHHbi cj)OTOTOKa ao 10°/ 0 , a sjieivienTbi, nepnoAH- 
qecKH ocBemaeMbie cojihucm, — jxo 15— 20°/ 0 . 

Ajih SKcnoHOMGTpa , pa6oTaioLii,ero npH pa3JinqHbix h 
He BcerAa bwcokhx ocBemeHHocTHx, iioctohhctbo a^hct- 

BHH MO>KHO CqHTaTb npaKTHqeCKH yAOBJieTBOpHTe JlbHblM. 

HecMOTpn Ha BbicoKoe fioctohhctbo pa6oTbi coBpeivieH- 

HblX c|)OT03JieKTpHqeCKHX 3KCnOHOMeTpOB, B yCJIOBHHX KH- 

nonpoH3BOACTBa neoSxoAHMa peryjinpHaa npoBepna hx 
TexHHqecKoro coctohhhh h npaBH jibHOdH noJiyqaeMbix c 

HX nOMOIUblO pe3yJIbTaTOB H3MepeHHH. 

nepHOAHqecKaa npoBepi<a 3KcnoHOMe- 
FlpoBepKa paSoTbi xpoB h b nepByio oqepeAb npnSopoB, 
SKcnoHOivieTpoB r r J r r r 

v Hcnojib3yeMbix npH npoBeA^HHH na- 
pajuiejibHbix cbeMOK no c|3HjibMy, # AOJi>KHa o6ecneqHTb He- 
ooxoAHMoe eAHHOo6pa3He nojiyqaeMbix c hx noMombio pe- 
3yjibTaTOB. B HacToamee BpeMH b cncTeivie KHHeivtaTorpa- 
cf)HH pa3pa6oTaHa MeTOAHKa HcnbuaHHH, h Ha HeKOTopbix 

CTyAHHX CoBeTCKOrO C0IO3a CMOHTHpOBaHbl yCTaHOBKH ajih 

npoBepKH Bcex ocHOBHbix napaMeipoB paSoTbi 3KcnoHOMeipoB. 
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3aqacTyio Aawe Me>KAy hobhmh, eiue ne 6bmuiKMH b 
ynoTpe6 jieHHH 3K3eivin jiHpaMH "bKcnoHOMeipoB na6jiioAaiOTCH 
3HaqHiejibHbie pacxo>KAeHH5i noKa3aHHfi, AoCTHratomwe Tpn- 
AuaTH h 6ojiee npoueHTOB (cBH3aHHbie c HeoAHopoAHOCTbio 

XapaKTepHCTHK CejieHOBblX Cf)OT03JieMeHTOB). Il03T0My KOH- 
TpOJIbHblM CpaBHHTe JlbHblM HCnblTaHHHM CJieA>eT IlOAEep- 

raTb h HOBbie npH6opbi, He npomeAuiHe ncnbiTaHHH h He 
HMeiomHe TexHHqecKHx nacnopTOB. 

B yCJIOBHHX KHH03KCneAHU,HH h paSoTbi 4)OTorpa$oB- 
jno6HTejiefl oSbiMHbie ctvahRhhc MeTOAbi npoBepKH npa- 

BHJIbHOCTH nOKa33HHH, AaBaeMblX 3KCn0H0MeTp0M, OKa3bI- 
BaiOTCfl HeBblHOJIHHMblMH. 

B noAo6Hbix cjiyqanx npH HenpoAOJi>KHTejibHbix 3Kcne- 
AHUHHX yAOBjieTBopHTejibHbie pe3yjibTaTbi AaeT MeTOA npo- 
BepKH pa6oTbi 3KcnoHOMeTpa, ocHOBbiBaiomHHCfl Ha 3aMepe 
OTHOCHTe jibHo nocTOHHHofi HpKOCTH ceBepHoro yqacTKa HCHOrO 
neoa, b npoivie>Ky tok Me>KAy OAHHHaAUaTbio h TpHHaAUaTbio 
qacaMH b 6e3o6jiaqHyio noroAy. 

flepeA Bbie3AOM b 3KcneAHU,Hio OAHOBpeivieHHO c npoBe- 
AenHeM CTyAHHHbix HcnbuaHHH 3KcnoHOMeTpa b yKa3aHHbix 
ycjiOBHHX H3MepaeTCfl npKocTb ceBepHoro yqacn<a He6a, h 
pe3yjibTaT 3aMepa jio>khtc« b ocHOBy oueHKH htotob 
nocjieAyiomnx KOHTpojibHbix 3aMepoB. 

FlpH 3aiviepe 3KcnoHOMeTp HanpaBji^iOT Ha ceBepHyio 
qacTb He6a noA yrjioM b .45° k ropH30HTy. 

CjieAyeT HMeTb b BHAy, qTO HajiHqne Aa>i<e ne3HaqH- 

TejlbHOH AblMKH MO>KeT CyiHeCTBCHHO nOBJIHHTb Ha pe3yjib- 
TaTbl H3MepeHHH. 

^(ejiaiejibHO nosTOMy npoBepoqiibie H3MepeHHH npoBo- 
AHTb b vcjiobhhx, npH6jiH^<aiomHxc5i k ycjiOBHHM nepBo- 
HaqajibHbix KOHTpojibHbix 3aiviepoB. 

OnbiT noKa3aji, qro b cjiyqaax KorAa KOHTpo.nbHbie 3a- 

Mepbl HpKOCTH He6a pa3HHTC5I OT HCXOAHOH Be JIHqHHbl He 

6ojiee qeM Ha 25°/ 0 , ToqHocTb noK33aHHH npn6opa MO>KeT 
cqinaTbCH yAOBjieTBopHtomefi Tpe6oBaHHHM npaKTHKH Ha- 

TypHOH CbeMKH. 

3KcnoHOMeTp MO>KeT 6biTb BbiBepen TaKH<e H nyTeM 
conocTaBjieHHH AaBaeMbix hm noKa3ai-iHH c noKa33HHHMH 
33BeAOMO HcnpaBHoro h npoBepenHoro npn6opa. 

B cjiyqae ecjiH qy bctbhtc jibHocTb npoBepjieivioro <})oto- 
sjieKTpnqecKoro 3KcnoiioMeTpa H3MeiiHJiacb, to Ha ocuoBa- 
hhh AaHHbix cpaBHeHHH mo>kct 6biTb cocTaBJieHa Ta6jiHua 
cooTBeTCTByiouj,Hx nonpaBOK. 
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METOflHKA OnPEAEJIEHMfl BPEMEHH 
M yCJIOBHH 3KCn0HMP0BAHHfl 
C nOMOUtbH) 4>0T03J1EKTPM4ECKMX nPHBOPOB 

OAHHM H3 Ba>KHbIX 06CT0HTeJIbCTB, 

npHMeHeHHe (jwoajieinpH. onpeAeJiHHDmHx Heo6xoAHMOCTb ot- 

HeCKHX 3KCn0H0M6Tp0B ^ qj ^y^^ onpeWJieHHH 

3KCn03HUHH, HBJlHeTCH nepeXOA K 06pa60TKe KHHOHeraTHBOB 

Ha npoHBoqHbix MaiuHHax h WHpoKoe pacnpocipaHeHHe 
MeTOAa npoHBjieHH^ (jx>Torp3(j)HqecKHx HeramBOB no Bpe- 
MeHH, mo Tpe6yeT 6ojibiuoH to^hocth b onpe jxe jieHHH yc- 

JIOBHH 3KCnOHHpOBaHHH Ka>KAOrO OTAejlbHOrO CHHMK3. C TOH- 

kh 3peHHH onepaTopa K3K xyAo>KHHK3 uejiecooop33HOCTb 
nepexo^a k MexaHH3HpOBaHHOMy h tohho KOHTpojinpyeMOMy 
MeroAV npoHB jieHHH HeraTHBOB oSycjiOBjiHBajiacb cTpeMJie- 

HlieM HCKJHOqHTb BJlHHHHe CJiyqaHHblX c(}aKTOpOB, He 33BH- 

c^uj,hx ot bojih caMoro onepaTopa h HCKawatomnx 33Ay- 
Mannoe hm H3o6pa3HTejibHoe peiueHHe. 

HeooxoAHMOCTb nepexo^a ot KyciapHbix mctoaob Jia- 
oopaTopi-ioH o6pa6oTKH k o6pa6oTi<e khhoh jieHKH Ha npo- 

HBjqHblX M3UJHH3X 060CH0BbIBaJiaCb T3K>Ke H qHCTO TeXHH- 

qecKHMH TpeooBaHHHMH, npeA^BJineMbiMH k HeraTHBy b 
cbk3h c o6*beAHHeiiHexM Ha oahoh njieHKe H3o6pa>KeHHH h 

(f)OHOrpaMMbI. 

TaK ksk HeoSxo^HMbiM ycjioBHCM KaqecTBa 3Byqa- 

HHH HBJlfleTCH CTaHAapTHOCTb 06pa60TKH (|)OHOrpaMMb!, 

to npH o6-be^HHeHHH H3o6pa>KeHHH h 3ByKa b oahom no- 

3HTHB6 HeAOnyCTHMO npOflBJlflTb HeraTHB H FI03HTHB H30- 

6pa>KeHHH ao c/iyqafiHOH, onpeAejiaeMofi Ha r,ia3 njiOTHOCTH. 

flpH C06jlfOA6HHH nOCTOHHCTB3 pe>KHM3 o6ps60TKH K H- 

HO.ieraTHBOB h npoHBJieHHH (J)OTorpacj)HqecKHX HeraTHBOB no 
BpeMeHH 3HaqHTejibHbie othjiohchmh ycjiOBHH nponBjieHHH 

OT yCTaHOBJieHHHX HOpM OK33bIBajIHCb HeB03MO>KHblMH H 

no3TOMy Tpe6oBaHHH k ToqHOCTH 9KcnoHHpoBaHHH K3>KAoro 
OTA^JibHoro HeraTHBa aojiwhh 6bijiH pe3KO B03pacTH. Cy- 
luecTBOBaBiiiHe b to BpeMH pa3JinqHbie THnbi aKTHHOMeT- 
poB, c})otomqtpob h tomv noAo6Hbix npH6opoB onpe- 

AeJieHHH 3KCn03HUHH B CHJiy npHHUHnHajlbHblX HeAOCTaTKOB 

hx KOHCTpy ku,hh He MorjiH o6ecneq.HTb Heo6xoAHMoro no- 
CTOHHCTBa nojiyqaeMbix c hx noMombio pe3yjibT3T0B. 

B 1932 roAy noHBHJica nepBbia $OT03JieKTpHqecKHH 
3Kcnoi-ioMeTp-HpKOMep, npeAHa3HaqaBHiHHCH jxjw H3MepeHHH 
HHTerpa jibHOH hpkocth cHHMaeMoro o6-beKT3. OTHOCHTejib : 
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Han yAOBJieTBopHTeJibHOCTb TaKoro 3KcnoHOMeTpa npH cteM- 

K3X B yCJIOBHHX eCTeCTBeHHOrO OCBemeHHH o6-bflCHHJI3Cb 
60JlbliI0H (})OTOrp34)HqeCKOH HJHpOTOH HeT3THBHblX M3TepH3- 
JlOB, Cp3BHHTeJlbH0 Orp3HHqeHHblM HHTepB3 JIOM flpKOCTeii 
60JlbLUHHCTBa 06-beKTOB CbeMKH, a TJiaBHOe — HeBblCOKHMH 
Tpe60B3HHHMH K TOqHOCTH 3KCnOHOMeTpHqeCKHX H3MepeHHH, 

npeA^BJineMbix $OTorpacj)HqecKOH npaKTHKon. Jim uejiefi 
onpeAeJieHHH 3Kcno3HUHH, a TeM 6ojiee ajih KOHTpojia ycTa- 

HOBKH OCBeiUeHHJl B KHHOnSBH JlbOHe MCTOAHK3 33MepOB HH- 

TerpajibHOH hpkocth He Mo>KeT cqHTaTbcn yAOBJieTBopH- 

TejlbHOH. 

CjieAyeT oroBopHTbcn, qTO b OTAeJibHbix cjryqsnx, kot- 
Aa ofiiDeKTbi CbeMKH paBHOMepno ocBemeHbi h He HMeiOT 
3HaqHTejibHbix KOHTpacTOB, npHMeHeHHe MeTOAa 3aMepoB 
HHTerpajibHofl hpkocth MOH<eT AaTb xopouiHe pe3yjibTaTbi. 

B CJiyqaHX KOrAa HHTepB3Jl HpKOCTH oS^eKTS H KOHTp3CTbI 

ocBeiueHHH BejiHKH, nonbiTKH onpeACJieHHH BpeMeHH h yc- 

J10BHH 3KCnOHHpOB3HHfl nyTeM 3aMep3 HHTerp3 JlbHOH flpKO- 
CTH npHBeAyT K M3 JlOyAOBJieTBOpHTe JlbHblM pe3VJlbT3T3M. 

3HaqHTejibHO 6ojiee coBepmeHHbiMH hbjihkdtch MeTOAbi 

OnpeAeJieHH^ 3KCn03HUHH, OCHOBaHHbie H3 33Mep3X HpKOCTH 

OTAeJibHbix 3jieMeHTOB cHHM3eMoro o6i>eKTa. Flpn khho- 
CbeMKe, b coqeT3HHH c pe3yjibTaTaMH, nojiyqeHHbiMii b 
KOHTpojibHbix 3aMepax ^aKTyp h H3yqeHHH CT3HAapTH0 npo- 
^B.neHHbix 3KcnoHOMeTpnqecKHX KJiHHbeB (sKcnonorpaMM), 
npHMeHeHHe stoh mctoahkh o6ecneqHBaeT He TOJibKO ToqHoe 

y CTaHOBJieHHe 0nTHM3 JIbHHX yCJIOBHH 3KCnOHHpOB3HHH, HO 

h B03M0>i<H0CTb npeAB3pHTe jibHoro pscqeTHoro onpeAejieHHfl 
HToroBbix njiOTHocTefl OTAeJibHbix yqacTKOB HeraTHBa. 
TaK ksk npH p36oTe b KHHonaBH.ibone onepaTop c no- 

MOmbK) H3MeHeHHH paCnOJ10>KeHHH H MOUiHOCTH HCTOqHHKOB 

ocBemeHH^i HMeeT Bee bo3mo>khocth jxm peryjinpoB3HH^ 

OCBeiUCHHOCTH OTAeJibHbix yq3CTKOB 06*beKT3, 3 K3K cjieA- 

CTBHe 3Toro h K0HTpacT3 o6-beKT3 CbeMKH, to npo6jieM3 
onpeAejieHHH BeJinqHHbi 3Kcno3HU,.iiH npn cbeMKe b 3Tejibo 
AOJi>KHa pemaTbcn npHHUHnH3JibHO HH3qe. B cb?i3H c 3thm 

He06X0AHM0 yqHTbIB3Tb p33J!HqH?I yCJIOBHH 3KCnOHHpOB3Hini 
npH Cb^MKe, npOBOAHMOH H3 H3TVpe, B yCJIOBHHX ecTecT- 

BeHHoro ocBemeHHH, Kor^a ocBemeHHocTb cHHMseMofl cuc- 
Hbi h hpkocth OTAeJibHbix sjieMeHTOB oS^eKTa npeAonpe- 
Ae.neHbi, h cbeMKOH b naBHjibOHe. 

B o6biqnbix cnyqsflx CbeMKH b KHHonaBH JibOHe npn onpe- 
Ae JiemiH ycjioBHH 3KcnoHHpoBaHi:n onepaTopa HHTepecyeT 
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He Bonpoc o BejiimHHe iniacjDparMbi h BpeMeHH BbiAep>KKH, 

33AaHHblX yCJIOBHSlMH CbeMKH H CTpeMJieHHeM K M3KCHM3 Jlb- 
HOMy HCn0JIb30B3HHK3 CBeTOCHJIbI npHMeHHeMblX 06-beKTHBOB, 

a BejinqHHbi apKOCTefl pa3JinqHO ocBeiueHHbix ajieMei-iTOB 
CK)>Keia b CBH3H c BonpocoM 06 hx npaBHJibHOM cj)OTorpa- 
cJwqecKOM BocnpoH3BeAeHHH. 

PacqeTHoe onpeAejieHne Heo6xoAHMbix apKOCTefi h Be- 

JIHHHHbl 3KCn03HUHH HBJlHeTCfl BeCbM3 TpyAOeMKOH pafiOTOH, 
OTHHMaK)LLI,eii MHOrO BpeMeHH, H B yCJIOBHHX KHHOCbeM KH 

npoH3BeAeHo 6biTb He MoweT. FIoaTOMy b npaKTHqecKofi 
pa6oTe Hcnojib3yjOTCH Apyrne MeTOAbi. 

llpH pa6oTe no ^tomy MeTOAV npoH3- 
M r ISTW^ 3a ^p hpkocth HaH6oj.ee xeM- 
o6-beKTa c-beMKH Horo y^acTKa ocbeKTa c-beMKH. B co- 

OTBeTCTBHH C OnpeAe JieHHOfi TaKHM 
00pa30M Be JIHqHHOH MHHHM3JIbH0H HpKOCTH MO>KeT 6bITb 

npoH3BeAeH HeooxoAHMbift 3KcnoHOMeTpnqecKHH pacqeT hjih 
>Ke c noMombK) KSJibKyjiarops SKcnoHOMeipa ycr3H0BJie- 
Hbi BpeMH h ycjiOBHH SKcnoiiHpoBaHHH ajih ashhoto Hers- 
THBHoro Maiepnajia. Opn ToqHOCTH 3aiviepoB h npaBHJib- 

HOCTH BbiqHCJieHHH Be JlHqHH3 OnpeAeJieHHOH 3KCn03HU,HH 

Sy^eT paBHa HaHMeHbuiefl BejiHqnrie 3Kcno3HUHH, np3BHJib- 
hoh b AaHHbix ycjiOBHnx ocBemen hh h AaunoM xapaKTepe 
o6"beKTa. Tai< Ka k njiOTHocTH TeHen npn 3thx yejioBHnx 

3KCnOHHpOBaHHH 6yAyT COOTB3TCTB3BaTb nJIOTHOCTHM HH>K- 

Hefl qacTH xapsKTepHCTHqecKofi kphboh, onpeAejieqHbiM c 
yqeTOM BejinqHHbi MHHHMa jibHoro nojie3Horo rpaAHeHTa, to 
AeiajiH b reHHX oyAyT xopouio npopa6oiaHbi h hpkocth 
hx BjcnpoH3BeAeHbi b HeraTHBe nponopunoHajibHO. Ecjih 
KOHTpacTbi oot^kts cb^MKH h HHTepBa ji ocBemeHHocTH on- 
THqecKoro H3o6pa>KeHHH He Be jihk h h BejiiiqHHa Hanoojib- 

LHeft npaBHJIbHOH 3KCn33HLJ,HH, COOTBeTCTByiOLUeH HpKOCTHM 

Han6jjiee apKHX yqacTKOB oot^kts, He BbiHAeT 3a npeAe- 
Jibi nojie3Horo HHTepBa Jia 3Kcno3HU,HH, to npaBHJibno 6yAyT 
Bocnpoii3BeAeHbi h AeTa jih b CBeTax. 

ripn co6jiioAeHHH 3thx ycjiJBHH nojiyqeHHbie b pe3yjib- 

TaTe SKCnOHHpOBaHHH H FipOHBJieHHH nJIDTHOCTH HeraTHBa, 
COOTBeTCTBy K)UJ,He MHHHM3 JIbHO H M3KCHM3 JIbHO HpKHM 3Jie- 

MeHTaM o6i»eKTa cbeMKH, He BbiHAy t 3a npeAeJibi nojie3Ho- 
ro HHTepsajia njiJTHocTeft npHMeHaeMoro CBeToqyBCTBiiTeJib- 
Horo MaTepnajia. 

Ilpn ycTanoBKe ocBemeHiia k h h o Ae ko p a u. h h npuMene- 
Hue 3Toro MeTOAa o6ecneqnBaeT xopouiee Bocnpoii3BeAeHHe 
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AeTajiefi b tchhx o6-bei<Ta, nojiyionoB h cbctob ajih no- 
AaBJiHtqmero 6ojibiuHHCTB3 o6i>eKTOB CbeMKH. 

BepxHHfl npeAeji apKOCTH, AonycTHMbiH b tskhx cjiy- 
qanx, aocTHraeTca Ha npaKTHKe cpaBHHTeJibHO peAKO, TaK 
KaK Jkm 6ojibLUHHCTBa cio>KeTOB BejiHHHHa HHTepBajia ap- 
KOCTefl o6-beKTa h cooTBeTCTBy hdluhx eMy njiOTHocreii He- 
raTHBa MeHbiue noJie3Hoii c|x)Torpac|)HqecKOH prpPTH coBpe- 
MeHHbix HeraTHBHbi^ MaTepnajioB, onpeaejieHHoS c yqeTOM 
Be JiHqHHbi MHHHMa JibHoro noJie3Horo rpaAHeHT3 b Bepxiiexi 
H HH>KHeM yq3CTK3X xapaKTepHCTHqecKoft KpHBOH. Hckjho- 
qeHHe MoryT cocTaBHTb CHJibHO 6jiHK>iomne noBepxHocm 

H HCTOqHHKH OCBemeilHH B K3Ape, nJlOTHOCTH KOTOpblX B 

Her3THBe BbiiUyT 33 npeAeJibi ps6oqHX njiOTHOCTefi. 

3H3qeHHe ToqHoro onpeAeJieHHH MHHHMaJibHO npaBHJib- 

HOH 3KCn03HUHH OqeHb Be J1HK0. Ho M HMO OqeBHAHOrO 3K0- 
HOMHqeCKOTO H npOH3BOACTBeHHOrO 3HaqeHHH HCnO Jlb30B3HHR 

npn cbeMKax b KHiionaBHjibOHe bo3mo>kho MeHbmero ko- 
jinqecTB3 ocBeTHTe jibHbix npn6opoB h o6cjiy>KHBaiomero 
hx nepcoHajis, Toqtioe onpeAeJieHHe mhhhm3 jibHO npaBHJib- 
hoh 3Kcno3HUHH npHc6peT3eT 6ojibiuoe npaKTHqecKoe 3Ha- 
qeHHe h b HeKOTopbix ApyrHX cjiyqaHX CbeMKH. TaK, Ha- 
npHMep, npn c-beMKe odseKTOB c 6oJibimiM kojihmcctbom 
Me jikhx AeTajien, b cbh3H co 3H3MHTejibHbiM pacceHi-iiieM 
CBeTa b 3MyjibcnoHHOM cjioe, onepaTopy h cjDOTorpac^y npn- 

XOAHTCH 33q3CT>K) M3KCHM3 JIbHO Orp3HHMHB3Tb KOJlHqe- 
CTBO OCBemeHHM CBeTOqy BCTBHTeJlbHOrO CJIOH H p360T3Tb 
C OTHOCHTe JIbHO M3JlbIMH HJ10TH0CTHMH nOMepHeHHH He- 
T3THB3. 

B sthx cJiyq3HX HenpeMeHHbiM yc jiobhcm nojiyqeHHH 

XOpOlLHX K3qeCTBeHHblX pe3yjlbT3T0B CbeMKH HBJlfleTCfl 6e- 
3yCJ10BH0e COOTBeTCTBHe VCJ10BHH SKCnOHHpOBaHHfl H Be JiH- 
qHHbi BblAep>KKH BeJIHHHHe MHHHM3 JIbHO npaBHJIbHOH 3KCn0- 
3HUHH. 

B cjiyqae i-ieco6jiK)AeHHH 3Toro Tpe^oBaunn h eme oojib- 
uiero CHHMceHHH BejiHqHHbi HanMeHbuien njioTiiocTH He- 
T3THB3 y»e 33 npeAejibi njiOTHocTefl, cooTBeTCTByiomnx 

MHHHM3JlbH0 np3BHJIbH0H 3KCn03HUHH, nponopUHOH3 Jlb- 

HOCTb BOcnpoH3BeAeHHfl KOHTpacTOB b TeHHX o6"beKTa Hapy- 

IUHTCH. 

MeTOA 3aMepa HaHMeHee apKoro sjieMeHTa CK»KeTa h 
y CTaHOBJieHHe BpeMeHH H ycjioBHH aKcnoHHpoBaHHH nyTeM 
unpeAe.neHHH BejinqHHbi mhh hm3 jibHOH hpkocth HBJi/ieTCH 
iianojjiee paunona jibHbiM c ToqKH 3peHii5i skohomhh CBeTa 
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h nojiHOdbio oSecneqHBaeT nojiyqeHHe HeraTHBOB, o6jia- 

AaiOlUHX HeOOXO^HMblMH H AOCTa TOqHblMH nJIOTHOCTHMH. 

B cjiyqanx Kor^a apKOdb caMoro CBeuioro 3jieMeHTa 
cio>KeTa HH>Ke npeAejibiioft, npaBiuibHo BocnpoH3BO£HMoft 
hPkocth, o6iuhh ypoBeHb njiOTHOJTH HeraTHBa mokct 6biTb 
noBbriueH nyieM TaKoro y bg jihmghhh 3Kcno3H[jHH, npn ko- 
TopoM apKocTb HaHOojree CBeTJioro yqacTKa o6i>eKTa h co- 
OTBeTCTByK)ii;He eft hjiothocth He Bbift^yT 3a npe^ejibi no- 
jie3Horo HHTepBa jia njiOTHOCTeft. 

H3MepeHHe npKOCTii OT/iejibHbix yqacTKOB CHiuviaeMoro 
o6-beKTa #oji>kho npoBOAHTbcn c yqeTOM yrjia oxBaia npn- 
6opa, b Henocpe^CTBeHHoft 6jih3octh ot H3MepaeMoft no- 

BepXHOCTH. Jlj]K OOJlbUIHHCTBa COBpeMeHHblX 3KCn0H0i\ieT- 

poB, o6jia^aK)mHx yrjioM oxBaia 45—60°, H3MepeHHH cjie- 
AyeT npoH3BO^HTb c paccTOHHHH, He npeBbiiuaiomero hih- 
pHHbi npoMepneivioro yqadKa noBepxHOdH. ffpn stom cjie- 
jxytT Ha6jiio,naTb 3a TeM, qTOObi b npe^ejiax yrvia oxBaia 
Haxo^HjiHCb o^HopoAHbie h paBHOMepHO ocBemeHiibie yqacT- 
kh 3aMepfleMofi (J)aKTypbi. 

« « YqHTblBaH HeB03MO>KHOCTb TOqHblX H3- 

Me ^aH^7HT 6 e fl :or M ^P eH,lft *P™ CTefi Ma,B,x ynactKOB 

noBepxHOCTM OD-beKTOB CbeMKH, a TaiOKC Tpy^HO- 

cth H3MepeHiiH Majibix flpKOdeft yqa- 
ctkob c hh3khmh K03cj)(J)imiieHTaMH OTpaa<eHHH, 3aqacTyK> 
npHMeHneTCH Merojx H3MepeHHH hpkocth CTaH^apTHofi 6e- 
Jioft noBepxHOdH, ycTaHaBjiHBaeMoft Ha Medo yqacTKa 
oe^eKTa, ajih KOToporo onpeaejineTCH Be jinqHHa 3i<eno3H- 
UHH hjih ycTaHaBJiHBaeTCH ypoBeHb ocBemeHHOCTH. 3tot 
MeTOA c ycnexoM npHMenneTCH b Tex cjiyqaax, i<or#a np- 

KOCTb OKpaiUeHHOH B TeMHblH IXBeT H MajIO OCBemeHHOH 

noBepxHOCTM oqeHb HH3Ka h He mo>kct 6biTb ToqHo 3aMepeHa. 
Ajih pacqeTHoro onpe/iejieHHH ee hpkocth c noMoiubio 
3KcnoHOMeTpa b ycjioBnnx 6ojiee BbicoKoft ocBemeHHocTH 
H3MepneTCH npKocTb aHajiornqHoro no OKpacKe h ^aKType 
yqacTKa noBepxHOdH. 3aTeM b Tex >Ke ycjiOBiinx ocBeiueHHH 
H3MepneTCH npKocTb HajioweHiioro Ha 3Ty noBepxHocTb 
jiHCTa 6ejToft 6yMarH. 

OTHomeHne Be jinqHH hpkocth, nojiyqeHHoe b pe3yjibTaTe 
3thx H3MepeHHH t onpe^ejiHT co6oft OTHomeHHe kos^huh- 
eHTOB OTpa>i<eHHH noBepxHocTeii 3aMepneMoro ooteKTa ii 
6ejiOH 6yMarH. 

ilajiee 6yMary HaKJia/jbiBaiOT Ha tot TeMHbift, Ma.no 
ocBemeHHbift yqacTOK oo-beKTa, npKOCTb KOToporo hc Morjia 
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6biTb 3aMepeHa Henocpe^CTBeHHo, h BHOBb 3aMepnroT ee 
apKOCTb. Pa3^ejiHB onpeAejieHnyio b HTore 3Toro H3Mepe- 
hhh BeJiHqHHy hpkocth Qejioft 6y\iarH Ha OTHOLiieHne K03c|> 
cf)HUHeHTOB 0Tpa>KeHHH noBepxHOCTeft 3aMepneMoro yqacTKa 
CHHMaeMoro oS^eKTa w oyMarn, mw noji>qHM HCKOMy K) Be- 
jiHqHHy HHTepecyiomefi Hac hpkocth TeMHoro yqacTKa. 
3Han npno jiH>KeHHbie 3HaqeiiHH K03cjx|jHii,HeHTOB OTpa>Ke- 

HHH CTaH^apTHOH 6ejIOH nOBepXHOCTH H COOTBeTCTBy KD1UHX 

yqacTKOB noBepxHOCTeft o6ijeKTOB CbeMKH h npHMeHHH Me- 

TOA nOACTaHOBKH, MO>KHO JierKO yCTaHOBHTb Be JIHqHHy HX 
JipKOCTH. 

3tot MeTOA MO>i<eT 6biTb ^onojiHeH npHMeHeHHeM Ha- 
6opa c|)aKTyp h noKpacoK ^eKopauHH, Hcnojib3yeMbix npH 

CbeMKe CjWJlbMa, ^pKOCTb KOTOpblX ^OJIJKHa H3MepHTbCH B 

Tex we ycjioBHnx ocBemeHH^i, b k3khx Haxo^HTCH aHa^o- 
nmHbifl no cf)aKType yqacTOK oS-beKTa CbeMKH. B Tex >Ke 
ycjiOBHHX H3MepneTCH apKocTb 6ejioro 3TajioHa. 

B 3tom cjiyqae ycTaHOB jieHHoe c noMombio sKcnoHOMeT- 
pa OTHoiueHHe hpkocth toh hjih hhoh noKpacKH hjih cj)aKTypbi 

K HpKOCTH OAHHaKOBO C Heft OCBemeHHOH CT3H^apTHOft M3TO- 
BOft 6ejlOH nOBepXHOCTH (C H3BeCTHbIM npn6 JIH>I<eHHeM npHHH- 

MaeMbiM 3a e^HHHuv) onpe^ejiHT KOS^HuneHT hpkocth hc- 
cjieAyeMofi cf)aKTypbi. B KaqecTBe 3TajioHa npn sthx H3Mepe- 
hhhx Hcnojib3yeTCH Sejian 6apHTHpoBaHHan noBepxHOCTb. 

no.nyqeHHbie b pe3yjibTaTe H3MepeHHft ^aHHbie o np* 
kocth CHHMaeMbix noBepxHOCTeft MoryT 6biTb Henocpe^CT- 
BeiiHO Hcnojib30BaHbi npn pacqeTe BejinqHHbi 3Kcno3imHH 
no H3BeCTHbIM (j3opMyjiaM. 

3th >Ke ^aHHbie MoryT Jieqb b ocHOBy onpeAejiennn ycjio- 

BHH 3KCnOHHpOB3HHH HJIH yCT3HOB JieHHH Heo6xOAHMOrO >pOB- 

hh ocBemeHHocTH ,hjih Ka>i<Aoft H3 npHMeHHeMbix c[)aKTyp c 

nOMOlU,bK) CbeMKH SKCnOHOrpaMMbl. 

Cjie^yeT OTMeTHTb, qTO MeTO^ imiepeHHH hpkocth 6e- 
jioro ^TajioHa hbjihctch no CBoeft cviuhocth MeTO^oivi koc- 

BeHHOTO H3MepeHHH OCBemeHHOCTH AaHHOH nOBepXHOCTH, 

Tai< KaK npKOCTb ,aHc]3c|}y3Ho pacceiiBaioiueft cbct CTaHiiapT- 
Hoft 6ejioft noBenxHOCTii 3Ta;ioHa 33bhcht TOJibKO ot ee 

OCBemeHHOCTH. riDH 3THX H3MepeHHHX 3i<cnoHOivieTp ycTa- 

H3B JiHBaeTCH no^ yrjiOM k oejioft 6apHTHpoBaHHoft noBepx- 
hocth 3TajioHa, pa3Mepw KOTopoft onpeAeJienbi c yqeTOM 
yrjia oxBaTa npn6opa h HCKJiioqaioT nonanaHHe Ha qyBCTBH- 

TCHbHyK) nOBepXHOCTb (J)0T03.ieMeHTa nOCTOpOHHHX CBeTO- 

Bbix jiyqeft. 

89 



KperuieHHe 6e;ioro siajiona k SKcnoHOMeipy aoji>kho 
oSecnewHBaTb JierKyio 3aMeHy ero o6pa3U,aMH cj)aKTyp. 

IlpH cbeMKe oqenb TeMHbix cio>KeTOB 
MeToji H3MepeHH$i B y CJ10BHHX M ajibix ocBemeHHocTeii, 

Han6ojiee npKOro 9Jie- 

MCHTd 06-beKTa CbeMKH Kor Aa HpKOCTb CIO>KeTHO Ba>KHblX 

Aera^eft KaApa oqeHb Ma;ia h He mo- 
>KeT 6biTb 3aMepeHa c noMoiubio 3i<cnoHOMeipa, r^e Hey- 
Ao6ho hjih noqeMy-Jin6o h6bo3mo>kmo Hcnojib30BaTb mctoa 

nOACTaHOBKH CTaHAapTHOH 6ejlOH nOBepXHOCTH, MO>KHO 

Bocnojib30BaTbCH MeTOAOM H3MepeHH« HaH6ojiee apKoro 
ajieivieHTa cioweTa. 

B ochobv onpeAejieHHH BejiHqHHbi 3Kcno3HUHH KJia- 
AeTCH H3MepeHHe hpkocth Hanoojiee CBeTJioro sjieMeHTa 
oo-beKTa CbeMKH, npaBHJibHaa nepe^aqa apKOCTefi h AeTa- 
jieft KOToporo Heo6xoAHMa. HaHAeHHaa tskhm o6pa30M 
BejiHHHHa Han6ojibuiefl npaBHJibHOH 3Kcno3HUHH 6yAeT 
cooTBeTCTBOBaTb n jiothocthm Bepxnero yqacTKa xapaK- 
TepHCTHqecKofl kphboh. IlpH stom 6yAyT nponopuHOHajib- 
ho npaBHjibno BocnpoH3BeAeHbi KOHTpacTbi h Bcex 6ojiee 
TeMHbix yqacTKOB cHHMaeMoro o6i>eKTa, apKOCTb KOTopbix 

He MeHbiue-J- BejmqHHbi apKocra HanSojiee apKoro ajie- 

MeHTa cK»KeTa, r/je L — nojie3Haa (j)OTorpac|)HqecKa5i luh- 
poTa npHMeH^eMoro HeraTHBHoro MaTepnajia. 

TaK KaK cj)OTorpa$HqecKaH LUHpora coBpeivieHHbix 
qepHO-6ejibix njienoK h n ji3cthhok AOCTHraeT 1 : 256 h 
Cojiee, to mhhhms jibH3H AonycTHMaa apKOCTb Han6ojiee 
TeMHbix yqacTKOB o6-beKTOB CbeMKH, eme npaBHjibHO boc- 

npoH3BOAHMan cjioeM, mo>kct 6biTb npHHHTa paBHofl i — 
ggg hPkocth hx Han6ojiee cseTjibix sjieMeHTOB. IlpH uBeT- 

HblX CbeMKaX, B CBH3H C OTHOCHTe JIbHO msjioh cj}OTorpac|)H- 
qeCKOH UJHpOTOH H He60JIbllJHM UBeTOBbIM OXBaTOM MHOTO- 
CJIOHHblX nJieHOK, 9T0 OTHOIUeHHe OKa>KeTCH 3HaqHTeJIbHO 

iVieHbiiiHM. FIpHMeHeHHe stoto MeTOAa onpeAejieHHH 3Kcno3H- 
Uhh nojiHOCTbio o6ecneqHBaeT npsBHjibHoe BocnpoH3BeAeHHe 
AeTajiefi b cBeTax oo-beKTa. B cjiyqanx oqeHb 6ojibiuoro 
HHTepBa Jia npKocTefl CHHMaeMoro oS-beKTa h ncnojib30Ba- 
hhh HeraTHBHoro MaTepnajia c HefiojibuioH cj30Torpac(3H- 
qecKOH uinpoTCH nponopuiionajibHocTb BocnpoH3BeAeHHH 
KOHTpacTOB h /teT3.neH b Tenax MoweT 0Ka3aTbca napy- 

LlieilHOH. 
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Ba>KHO yqecTb, qTO, npHMeHHH stot mctoa, He cjie- 
AyeT H3MepHTb b KaqecTBe Han6ojiee apKoro sjieMeHTa 
HaxoAHiunecH b KaApe HCToqHHKH ocBemeHHH (HanpHMep, 
jiaMnbi, jiKDCTpbi h t n.). 

C ToqKH 3peHHH skohomhh cBeTa MeTOA 3aMepa H3H* 
6ojiee npKoro sjieMenTa cio>KeTa HBjineTCH npoH3BOACT- 
BeiiHO HepauHOHajibHbiM h BeAeT K nojiyqeHHio HeraTHBOB 

riOBblLiieHHOH njlOTHOCTH. 

FIpHMeHeHHe stoto MeTOAa AejiaeT B03M0^<HbiM hc- 
nojib30BaHHe ajih 3KcnoHOMeTpHqecKHx H3MepenHfi 3Kcno- 

HOMeTpOB MeHblliefl qy BCTBHTeJlbHOCTH. 

B cjiyqa^x, Tpe6>iomHX 3HaqHTe jibHOH ToqHOCTH, Be- 
jinqHi-ia 3Kcno3HUHH MO>j<eT 6biTb onpeAe^eHa c yqeTOM 
HpKOCTefi KaK HanSojiee, TaK h HaHMeHee apKHX sjieMeH- 
tob o6-beKTa CbeMKH. 

HeAocTaTKOM 3Toro MeTOAa hbji^ctch Heo6xoAHMOCTb 
npoH3BOACTBa OTHOCHTejibHo6ojibQioro KOJiHqecTBa 3aMepoB. 

B npaKTHKe khhoctdCmkh Bee nepe- 

M3MepeHHe «pkocth qncjieHHbie MeTOAbi onpeAeJieHH^ Be- 

OCHOBHOro JlHqHHbl 3KCn03HUHH B U,ejlHX yCTaHO- 

LTeHra XeKia BjienHfl H eo6xoAHMoro cBeroBoro 6a- 
jiaHca AonoJiHHfOTCH oobiqHO H3Me- 
peHHeM hpkocth ochobhoto ciOKeTHo Ba>KHoro yqacTKa 
KaApa. 06i>eKTOM H3MepeHHH b sthx cJiyqanx ^BjineTCH 
npKOCTb jiHua ochobhoto nepcoHa>i<a cHHMaeMOH cueHbi. 
Bo mhothx cjiyqa^x oco6eHHocTH nocTpoeHHH khhoh3o6- 

pa>KeHHH, B03HHKa FOlUHe B CB«3H C MOHT3>KHbIM peilieHHeM 

c[)HJibMa, npHHywAaiOT onepaTopa [TOflflepxcHBaTb HeKOTO- 
poe nocTOHHCTBo njlOTHOCTH JiHua Ka>KAoro AaHHoro nep- 

COHa>Ka BO BCeX KaApaX CK)>KeTHO-MOHTa>KHOH KOMn03H- 

UHH, coxpaHHiomen HeH3MeHHOCTb xapaKTepa ocBemeHHa 
cueHbi. 3to Tpe6oBaHHe He MO>KeT 6biTb pacnpocTpaHeHo 
Ha Bee cjiyqan cbeMoqHoft npaKTHKH. TaK, HanpHMep, 
npn BbinojiHeHHH cneunajibHbix a^eKTOB ocBemenn^ npn 
CbeMKe cHJiyaTHbix hjih nojiycHJiy3THbix H3o6pa>KeHHH 
noAAep^aHne nocTO^HCTBa njlOTHOCTH JiHua (no cpaBHe- 
HHto c ApyrHMH cueHaMH) OKa>KeTCH y>Ke Heuejiecoo6pa3- 

HblM. 

J\nn o6ecneqeHHH b HeraTHBe nocTOHHCTBa njlOTHOCTH 

CK)>KeTHO Ba>KHbIX SJieMeHTOB H306pa>i<eHHH npH KHHOCbeM- 

Ke HeoSxoAHMO CTporo noAAep>KHBaTb h KOHTpojinpoBaTb 

HeH3MeHIIOCTb HpKOCTH H flpKOCTHblX COOTUOQie .1 H1I OCHOB- 

Hbix yqacTKOB CHHMaeMoro o6-beKTa. 
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B CBH3H c 3thm TO^Hoe onpeAejieHiie flpKOCTH OTAejIb : 

HblX AOCTaTOMHO MaJIblX 9JieM6HTOB CHHMaeMblX 06'beKTOB 

npeACTaBji5ieT co6oh Ba>KHeHiuee ycnoBHe ycneuiHoro npH- 
MeHeHHH 3Toro MeTo^a onpeAejieHHH 3Kcno3HUHH. Meway 
TeM npH npHMeHeHHH sKcnoHOMeipoB c OTHOcmejibHo 
QojibiiiHMH yrjiaMH oxBaTa AOCTH>KeHHe Heo6xoAHMOH Toq- 
hocth npn H3MepeHHfix hpkocth He6ojibuiHx no njioma^H 
ynacTKOB CHHMaeMorO 06'beKTa oqeHb 3aTpyAHeHO. 3to 
ootdHciihgtc^ TeM, qTO npoBo^HMbie c hx noMombio 3aMepbi 

npe^CTaBJlHIOT C060H JIHlilb H3MepeHHfl HHTCrpa JlbHOH np- 
KOCTH AOCTaTOMHO 6oJIbHIHX nOBepXHOCTeH. IlpaKTHKyeMbie 

onepaTopaMH 3aMepbi hpkocth jihu, ocHOBHbix nepcoHawefi, 
npoBo^HMbie c paccTOHHHH b 20—25 CM y npeACTaBJiflK)T 

C060H TaKM<e JIHUIb H3MepeHHH HHTerpa JlbHOH HpKOCTH H 

He AaiOT HC^epnbiBaiomHX ochob3hhh ajih cy>KAeHHa 0 Be- 
jiHHHHe OT^ejibHbix AeTajiefi apKOCTH, xapaKTepH3y k)lu,hx 
AaHHbifl o6-beKT, nanpHMep hpkocth ji6a, mei< h t. n. 

riojiyqeHHbie b pe3yjibTaie noAo6Hbix HHTerpajibHbix 
3aMepoB AaHHbie motjih 6bi 6ojibiuHHCTBa 06'beKTOB 

HBHTbCH OCHOBOH TOqHOTO OnpeAeJieHHH Be JIHMHHbl 3KCH0- 

3HUHH jiHmb b cjiyqanx ne6ojibiiiHx KOHTpacTOB ocBeme- 
hhh. B .cjiyqaax >Ke noBbimeHHbix KOHTpacroB ocBemeHHH 
To^HocTb H3MepeHHii npKOCTen OTAejibHbix AeTajien npH 
UBeTHbix cbeMKax b KHHonaBHjibOHe OKa3biBaeTCH 3aqacTyio 
He^ocTaTomioH. 3to o6-bHCHHeTCH TeM, qTO pe3yjibTaTbi 
3aMepa hpkocth toto hjih hhoto yqacTKa 06'beKTa CbCMKH 
onpe^eji^ioTCH HQ TOJibKO ocBemeHHOCTbK), ho h oco6en- 

HOCTHMH OTpa^eHHH HM CBeTa H MOH<eT B CaMblX pa3J!HH- 

Hbix coqeTaHHax cKJia^biBaTbcn H3 AHcjxj)y3iioro h Hanpao- 
jieHHoro OTpa>i<eHHH. 

B cjiyqanx pacceaHHoro OTpa>KeHHH npKOCTb OTpa>KaK> 
mefi cBeT noBepxHOCTH, noA^HHAHCb 3aKOHy JlaM6epTa, 
6y#eT oAHHaKOBa bo Bcex HanpaBjieHHHx h 3aMep ee c 
noMombio sKcnoHOMeTpa-apKOMepa He coct3Bht hhk3khx 
TpyAHOCTeft. B cnyqae >Ke npeo6jiaAaHHH hjih 3HaqHTe;ib- 
Hofl Be jiHqHHbi HanpaB^eHHoro OTpaweHHH, noKa33HHH 
SKcnoHOMeTpa 6yAyT K0Jie6aTbcn b mnpoKHX npeAejiax 
Aa>Ke npH caMbix He3HaqHTejibHbix H3MeHeHHnx nojio>i<e- 
'hhh npn6opa (no OTHOiueHHK) k 33MepneMOMy yqacTKy 
06-beKTa CbeMKH), qTO MO>KeT npHBecTH k cymecTBeHiibiM 
ouiH6KaM. 3aMepbi hpkocth cne/jyeT npoH3BOAHTb noA TeM 
>Ke yrjiOM, noA KOTopbiM «bhaht» noBepxHOCTb oStjCkthb 
c-beMoqHoro annapaTa. 
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HenocpeACTBeHHbie miepu npKOCTH o6T>eKTa 3aqacTyio 
AonojiHJJioTCH saMepaMH apKQCTH cTanAapTHoro 6ejioro 
9 T ajioHa flBjinacb no cymecTBy mctoaom kogbchhojo hs- 
MepeHHH ocBeiueHHocTH AH^ysHO OTpa>Kaiomen CBeT oejioH 

nOBepXHOCTH, 3TOT CHOCo6 0K33aJlCH He CB060AHblM OT 
CVlUeCTBeHHblX HeAOCTaTKOB. 

Bhji pa3pa6oTaH MeTOA H3MepeiiHH 
3aMepw ocBeiueHHocTH OCBeu;eHH ocTH ocHOBHbix sjieMeHTOB 

06'beKTa CbeMKH, KOHTpOJlbHblX 33MepOB OCBemeHHOCTH 

BTopocTeneHHbix yqacTKOB h npocTpaHCTBeHHOH ocBemeH- 
hocth. 3th H3MepeHHH npoBO- 

AHTCH C nOMOlUbK) JIHDKCMeT- 
pOB-CBeTOMepOB, UlKaJlbl KOTO- 

pwx rpaAynpoBaHbi b eAHHH- 

UaX OCBeLUeHHOCTH, HJIH >Ke 

npn nocpeACTBe aKcnoHO- 
MeTpoB, cHa6>KeHHbix cneuH- 
ajibHbiMH HacaAKaMH (pnc. 36). 
npn npHMeHeHHH MeTOAa 3a- 
Mepa OCBemeHHOCTH b skc- 
noHOMeTpnqecKyK) npaKTHKy, 
. o6biqHo ocHOBbiBaiomyiocH Ha 
onpeAejieHHH hpkocth 06'beK- 
Ta, AOJl>KHbl 6bITb BHecenbi 
HCKOTOpbie H3MeHeHHH. 

Heo6xoAHMO HMeTb b bh- 
Ay h to, qTO ajih (J)aKTyp,o6- 
jiaAaHDmHX 3HaqHTe;ibHbiM Ha- 
npaBjieHHbiM cvrpaweHHeM, 8 
JXJ\9\ 6jlHKyK)UlHX noBepxHO- 
cTeft 3aMepw OCBemeHHOCTH 
lie MoryT AaTb AOCTaToqHbix 

OCHOBaHHH K Cy >K AeHHK) 0 
flpKOCTH 9THX 06'beKTOB H 
n03TOMy MaJlO npHMeHHMbl. 
B CB513H C 3THM AaHHbie 

o BejiHqHHe oc Be me h hocth, 
noJiy^aeMbie b pe3yjibTaTe 
3aMepoB, He MoryT cjiy^HTb 

HenOCpeACTBeHHbIM OCHOBaHH- 

eM rm onpeAejieHHH BejinqHH 
OCBemeHHOCTH, co3AaBaeMbix Ha cBeToqy bctbhtc jibHOM 
C^Oe onTH^eCKHMH H306pa>KeHHHMH cHHMaeMoro 06'beKTa. 
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Phc. 36. 3KcnonoMeTp 311-4 
c viaca^KOH ajih H3MepeHH5i ocBe- 

lUeHHOCTH 



ripHMCHGHHK) MeTO^a 3aMepOB OCBemeHHOCTH ROJlWHa 

noaroMy npeAwecTBoBaTb npeAuapHTejibHaa pa6oTa no 
HccneaoBanHK) ncnojib3yeMbix npn cmmkc $aKTyp h no- 
KpacoK. JXoji>K\ib\ 6biTb npoBe/jeHbi cooTBeTCTByiomne npo6- 

Hbie CbeMKH H CbeMKH SKCnOHOMefpHq'eCKHX KJlHHbeB. 

M3yqeHHe nojiyqeHHbix ^aHHbix j\aej B03MO>KHOCTb tomho- 
ro ydaHOBJieHHH BepxHero h hh>k Hero npe^ejioB ocBe- 

JUeHHOCTH CHHMaeMOH cueHbi npHMeHHTejIbHO k 3a^aHHOMy 

H3o6pa3HTe jibHOMy 9c|x|)eKTy, Hcnojib3yeMbiM (J)aKTypaM h 

OC06eHHOCTHM npHMCHHCMblX HeraTHBHblX MaTepHajioB. 

EIpocTOTa TexHHKH 3aMepoB h BbicoKan ToqHOCTb nojiy- 
MaeMbix pesy.nbTaTOB H3MepeHHft jxame b cnyqanx oqenb 
Majiofl ocBemeHHOdH iiejiaei npwvieHeHHe 3Toro MeTO/ja 
B npOH3BOjlCTBeHHblX yCJIOBHHX BnojiHe onpaBAaHHbiM. 

Oco6oe 3HaqeH«e npnoSpeTaeT UitdR H3MepeHHH oc- 
BemeHHocTH b nocipoeHHH ocBemeHHH CHHMaeMofl cueHbi. 
Onpe^ejiMB c noMombto npoSHbix cieMOK Heo6xo£HMbie 
KOjiHqecTBeHHbie xapaKTepncTHKH ocBetueHHH ochobhhx 
npHMeHfieMbix 4)ai<Typ h noi<pacoK, onepaiop nojiyqaeT 

B03MO>KHOCTb yCT3H0BJ16HHH Heo6xO£HMOrO H £OCTaTOqHO- 
TO ypOBHH OCBemeHHOCTH KaK OCHOBHblX, T3K H BTOpOCTe- 

neHHbix BjieMeHTOB oS-beKTa CbeMKH. 

IlpHMeHeHHe SKcnoHOivieTpa 3aMepoB OCBemeHHOCTH 
oqeHb oSjierqaeT pa6oTy KHHoonepaTopa no ycTanoBKe 
ocBemeHHH npn cteMKe naHopaM, npoxo^oB ^eflcTByiomnx 

J1HU H 06l,eKT0B, ^BH>KymHXC« no CaMbIM CJ10>KHbIM Tpa- 
eKTOpHHM. C nOMOIUblO T3KHX 3aMepOB 0Ka3blBaeTC5I B03- 

MO>KHbiM ycTaHOBHTb Ha BceM nym jXEumeum oo-beKTa 
HeoSxo^HMbift ypoBeHb OCBemeHHOCTH h ocymecTBHTb 
npe^BapHTejibHo bck) ycTaHOBKy ocBemeHHH, qTO cnoco6- 
CTByeT cymecTBeHHOMy yfibicTpeHHio cbeMoqHoro npouecca. 

B o6biqHbix cjryqanx 3aMepa OCBemeHHOCTH SKcnoHo- 
Merp, CHaoweHHbifi cneuHajibnoft HacajjKoft, y CTaHaB jih- 

BaeTCH B HenOCpe^CTBeHHOH 6.JIH30CTH OT cooTBeTCTBy to- 

mero yqacTKa o6i>eKTa CbeMKH h HanpaBjineTCH b cTopo- 

Hy OCHOBHblX HCTOqHHKOB OCBem,eHHH . 

B CBH3H c oqeHb 6ojibuiHM yrjiOM oxBaTa Haca^oK 

,HJIH H3MepeHHH OCBemeHHOCTH 9KCnOHOM6Tp aBTOMaTH- 

qecKH yqHTbiBaeT bjihhhhg Ha o6luhh ypoBeHb ocBemeH- 
hocth CHHMaeMoro o6-beKTa Bcex ^pyrnx BTopocTeneHHbix 
HCTOqHHKOB ocBemeHHn, pacnojioweHHbix b nepe^Heft 
no;iycc|jepe (cbct He6a, cbgt, OTpa>KaeMbifi o6jiaKaMH, cbct 
npH6opoB no^cBeTKH h t. n.). 
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OnpeaejieHHaa tskhm o6pa30M BejinqHHa MaKCHMajib- 
hoh OCBemeHHOCTH ocHOBHbix 9JieMeHTOB CHHMaeMofl cue- 
Hbi KJiaAeTCfl b ocHOBy onpeAejieHHJi BpeivieHH h ycnoBHH 

3KCnOHHpOB3 HHfl. 

ripH c*beMKax b ycjioBHHX ecTecTBeHHoro ocBemeHHH 
na oTKpbiTofl njioiua/iKe OCBemeHHOCTH Ha oG^e^e ci>eM- 
kh h y cbeMoqHofl KaMepw coBnaAaiOT. Ilo3TOMy 3aMepw 
OCBemeHHOCTH npn HaTypubix cbeMKax mo>kho 3aqacTyio 
npoH3BOAHTb Henocpe^cTBeHHO y annapaTa. 

flpH BOCnpOH3BeAeHHH OCOSblX 3(jxj)eKTOB, CBH3aHHblX 
C BblCOKHMH KOHTpaCTaMH OCBeU^eHHH CHHMaeMOH cueHbi, 

bo mhothx cnyqaax OKa3biBaeTCH Heo6xoAHMbiM ToqHoe 
onpe^ejieHHe He TOJibKO MaKCHMajibHofi, ho h MHHHMa Jib- 
hoh OCBemeHHOCTH, Morymefi o6ecneqHTb Heo6xo < n > HMy hd 
npopa6oTKy aeTajien b tchhx 06'beKTa. 

B noAoftHbix cjiyqanx 3aMepbi OCBemeHHOCTH CHHMae- 
Mofl cueHbi o6ecneqHBaKDT B03MO^<HOCTb 6biCTporo h tom- 

HOrO KOHTpOJIH KOHTpaCTOB OCBeiU,eHHfl H yCT3HOBJieHHH 

Heo6xoAHMoro nocTOHHCTBa xapaKTepa ocBemeHH^i Bcex 
Ka^poB CHHMaeMoro 9nH30fla. riosTOMy npH pa6oTe b 

KHHOnaBHJIbOHe nOMHMO ypOBHH OCBemeHHOCTH OCHOBHblX 
06'beKTOB HeobXOAHMO TmaTejlbHO KOHTpO JIHpOBaTb H oc- 

BemeHHocTb 4)OHOBbix sjieMeHTOB. B cji^aax Kor^a 
rypbi ^eScTByiornHx jihu nepeMemaiOTC^i b npocTpaHCTBe 
.aeKopauHH, Heo6xo#HMO 3aMepnTb TaK^<e h ypoBeHb npo- 

CTpaHCTBeHHOH OCBemeHHOCTH. 

TaK KaK #a>Ke He3HaqHTejibHbie Hapy- 

npHMeneHHe meHH^ pe>KHM3 SKCnOHHpOBaHHH UBeT- 

n P Hu~x M "rMKax H^ix hjieHOK cymecTBeHHO yxy^maiOT 
KaqecTBo UBeTonepe^aqn, HenpeMei-i- 
HblM yCJIOBHeM ^OCTH>KeHHH xopoiuHx pe3yjibTaTOB npH 
UBeTHblX CbCMKaX HBJlfieTCH TOMHOCTb H TmaTe JlbHOCTb 

npoBe,neHHH Bcex 3KcnoHOMeTpnqecKHx 3aMepoB h pacqe- 

TOB. npe^eJl norpeiilHOCTH 3KCn33HUHH AJ1» 60JIbLUHHCTBa 

CHHMaeMbix UBeTHbix cio>i<eTOB oqenb Maji. 

B CBH3H C 3THM BpeMfl Bbl,Ziep>KKH AOJI>KHO Onpe^e JIJITb- 

ca c ToqHOCTbio jxo 50°/ 0 , a BejiHqHHa AeflcTByiomero ot- 

BepCTHfl — C TOqHOCTblO JXO V 2 AeJieHHH HOpMajlbHOH UJKa- 

jiw AHacJ)parM. 

O/IHHM H3 Ba>KHeHDJHX yCJIOBHH npaBHJlbHOrO UBeTO- 

BOcnpoH3BeAeHHH HBjineTCH bo3mo>kho 6ojiee nojiHoe hc- 
nojib30BaHHe npn cbeMKe yqacTKa HopMajibHbix 3Kcno3H- 
UHfi j\Jin Bcex Tpex cjioeB ubcthoh njieHKH. fljia 3Toro 
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HeoOxoflHMO Tom.o vcraHOBHTb MH«.H M anbHyio h MaKc.r- 
MajibHyro H P KO C Tb Tex o6beKToa, uBei ko™ P ux floScei, 
6biTb npaBHflbHo BocnpoH3Beae H Ha chhmks hjih m sk- 

Um npesMepHO SojibiuHX HHTepsajiax apKOdeft npe- 
Wy h uaeroBofl oxbbt mien km, a TaK>,<e 

MaI H Ofl P «n H f H ° M ° n P eAejieHHH MHHHMBJIbHOfi H M3KCH- 

MajibHOH apKOciH cHHMaeMoro oSbeKta B03Hiii<nyT, ,<aK 
peay^TBT mbcthhx HefloaepweK h nepeaepkejc, Hci<a>i<e- 
HHa UBeronepeaaMH, yxyauiaiomHe KaqeCTBO chhmk3 H 3 - 
£0?™,,/™™ M0>I<H0 mmh nyT6M caMoro TiuaiejibHoro 

KOHipo^ KOHTpacTOB OCBemeHHH H flpKOCTH Bcex 3^ M e H - 

ISL ' n P° H3B °AHMoro c noMombio skoioho- 

3toh pa6o T e aojiwho npeamecTBOBaTb yciaHOBjieHHe 
c noMomuo npoSnux cmmok touhux smJnm IZmln 

Zt2T7L" MaKCHMa - H0ft W* Km ochobh'x 
UBeiHbix c^aKiyp, HcnojibayeMbix npn cT>eMi<e. 3to o K a3H- 
Baerta oco6e«iHo sammm b cb*3h c tcm, mo npn S 

n^*I^ SKcnoHHpoBaura A oji>KHbi onpeAejiHTbca c 

Soft weHKe CC ° 0eHH0CTeH HX BOcnpoH3BeAeHHH na user. 

BeiH n rrZ CK °n e n ^^^^ TO.HOrO yCTaHOBJICHH* STHX 
SZrn W T n nPaBHJlbHOr ° BOCn P OH3Be A eHHH Ha CHHMKe 

So ^OBeqecKoro jinua HCKjiRiqHTejibHo 

^oeMe P HH rf n KS™ n0 K ^»*S>y SKcnoHOMerpa 

BpeMeHH H yCJIOBHH 3KCriOFIHpo B3HHH CHHMaeMblX 06-beK- 

tob ocoooe 3H aqeHHe npHoSpeiaei npaKTmecKoe ycianoB- 

jeHHe TOHHOH BejlHqHHbl qyBCTBHTe'bHOCTH, HcSS 
6blSno' TPhLt PH XPaH6HHH UBeTHb,e DjieHKH AOBOJIbHO 

Obicipo TepHFOT SHaqnxejibHyio q aC Tb cBoeft cBeioqyBCT- 
XDaHeHH^™ r V™ b Teqenne nepaoro 

tm p ^BCTBHT^IbHOCTb HX CHHXCaeTCH B^BOe, H (baK- 

THqecKan cBeToqy BCTBHTejibHocTb uBerHbix nnenoK, c 

KOTOpblMH BCTpeqaeTCH B CBOefl npaKTHKe KHHO-H (J)OTO- 

mmwWh, bo mhofhx cjryqanx H e npeBbimaer 50-60% 

HX nepBOHaqaJlbHOH qyBCTBHTejlbHOCTH. 

Cjie^yer TaiOKe yqecTb, q T o sto CHH>KeHHe q vbctbh- 
cejibHocTH aaqacryio cBnaano h c yxym*WW dajianca 
£6 



cjioeB UBeTHofi njieHKH KaK no qyBCTBHTejlbHOCTH, TaK h 
no KompacTy. 

B CBH3H C pa3JIH4HHMH CneKTpa JlbHOH qyBCTBHTejlbHO- 
CTH (j)0T09JieMCHTa h njieHKH, a TaKwe pimmmm cneKT- 

pajlbHblX XapaKTCpHCTHK CHHMaeMblX OObeKTJB TOqHOe 

onpe^ejienne no KajibKyjia-rupy Heo6xoAHMpro BpeMeHH 

BbIAep>KKH B HeKOTOpblX CJlyqaHX UBeTHOH CMMKH 3aTpyA" 

Heno. llosTOMy o6ecneqennji KaqecTBa UBeTOBocnpo- 
H3BeAenHH b paSoTe cj)OTojiio6HTejiH Heo6xo#HMO b ycjio- 
bhh SKcnoiiiipoBaHHH, onpe^e jieHHbie nyreM 3aMepoB 
HHTerpajibHofi hpkocth, BiiociiTb HeKOTopwe nonpaBKH. 
ToqHan BejiHqHHa sthx nonpaBOK Mo>i<eT 6biTb ycTaHOBjie- 
Ha b pe3yjibTaTe npoGHbix cbeMOK. 

ripn cieMKe cBeTjiwx, ocBemeHHbix cojmueM cio>KeT03 

C HpKHMH UBeTHblMH ^eTajIHMH HH^KC qyBCTBHTejlbHOCTH 

n jieHKH b e^HHHuax TOCT Ha KajibKyjiHTope npn6opa 
AOJi>i<eH 6biTb ycTaHOBjieH b cootbctctehh c peajibHoii 

qyBCTBHTejIbHOCTblO npHMeHfle.MOfi UBeTHOH njICHKH. 

B cjiyqaax >i<e cmmkh c npeo6jiaAaHH6M 6ojiee TeMHbix 
o6i>eKTOB ajih o6ecneqenH5i KaqecTBa hx UBeTOBOcnpoH3- 

Be^eHHH HH^eKC qyBCTBHTejlbHOCTH AOJI>KeH 6bITb CHH>KeH 
H npHHfIT paBHblM npHMepHO HOJlOBHHe HCXO^HOH. 

ZIjih o6ecneqenHH npaBHJibHoro BocnpoHSBe^eHHH Ha 

CHHMKe TeMHblX HJIH OqeHb TCMHOOKpaiHeHHblX 06l>eKT0B 

HH^enc qyBCTBHTejlbHOCTH n JieHKH A0Ji>KeH 6biTb CHHaceH 
3aqacTyio eme 6ojibiue. 

^ripn cbeMKax b nacMypHyio noro^y ajih pacqeTa ycjio- 

BHH SKCnOHHpOBaHHH C nOMOHJ,bIO Ka JlbKyjlHTOpa HHAeKC 

qyBCTBHTejlbHOCTH npHMenneMOH ubcthoh njieiiKH A0Ji>KeH 
CHH>KaTbCfl Ha 30— 40°/ 0 . 3to othochtch k cjiyqanM cteM- 

KH CBeTJIblX 06-beKTOB. llpH CMMKe TeMHOOKpailieHHUX 
06-beKTOB 3T0 CIIH>KeHHe HH^eKCa qyBCTBHTejlbHOCTH MO>KeT 

flocTHraTb ^ByKpaTHoro. 

ripaBHJIbHOCTb paCqeTOB, npOH3BOAH- 
Onpe A ejieHHe npaxTHMe- M blX C HOMOLUblO KajIbKyjlHTOpa, B 

CKOH CBeTOMVBCTBHTeJIb- ^ *~ . » ^ ^ ' 

HOCTH HeraTHBHbix 0qeHb 6ojlbLIJ OH CTeneHH 33BHCHT OT 

MaiepHajioB ToqHOCTH onpe^ejieHHH AeiicTBHTejib- 
hoh CBeToqyBCTBHTe jibHocTH npHMe- 
H5ieMoro HeraTHBHoro MaTepnajia. TeM He MeHee He TOJibKo 
(J)OTOjno6HTejiH, ho h HeKOTopwe cneunajiHCTbi, y>aeji5iH 

MHOrO BHHM3HH51 npOBe^eHHK) SKCnOHOMCTpriqeCKHX 3aMe- 

poB, 3aqacTyio He npoBepnioT na npaKTHKe -roquocTb ^aH- 
Hbix o CBeToqyBCTBHTe JibHocTH iieraTHBHbix MaTepnajioB. 

7 A. Ta^bnepHH ^ 



Ochobhum npeHMymecTBoM npHMeHaeMoro b CoBeTCKOM 
Coio3e MeTO^a oSmeceHCHTOMeTpnqecKHX ncnbiTaHHH TOCT 
no cpaBHeHHio c paHee npHMeHHBLMHMHCH MemaaMH HBjiaeT- 

CH npH6jIH>KeHHe yCJIOBHH HCnblTaHHH (J)OTOMaTepHaJIOB K 

ycjioBHHM hx npaKTHqecKoro Hcnojib30BaHHH. HecMOTpa Ha 

3TO, AaHHbie O BejIH4HHe CBeTOHyBCTBHTejlbHOCTH, npHBO^H- 

Mbie b MapKHpoBKe ruiacTHHOK h njieHOK, He Bcer^a ToqHO 

XapaKTepH3yK)T BejIHqHHy HX npaKTHMeCKOH qyBCTBHTeJIb- 
HOCTH B KOHKpeTHblX yCJIOBHHX CbeMKH. McnOJIb30BaHHe 

3thx aaHHbix 6e3 yqeia noTepH qacTH CBeToqy bctbh- 
TejibHocTH b HTore xpaHeHHH, a TaK>Ke bjihhhhh npo- 

HBJieHHfl H HeKOTOpblX ^pyTHX 4)aKTOpOB He MO>KeT 

o6ecneHHTb HejSxo^HMoro KaqecrBa pe3yjibTaTOB cbeMKH. 

B CBH3H C 3THM BbICOK3H TO^HOCTb ^aHHblX 0 HpKOCTH 

hjih ocBemeHHocTH CHHMaeMbix o6-beKTOB, nojiyqaeMbix b 
pe3yjibTaie 3KcnoHOMeTpnqecKHX 3aiviepoB, coqeTaeTca b 
pacqeTax c npn6jiH>KeHHbiMH Be jinqHHaMH, oqeHb He Toq- 

HO XapaKTepH3y HDLUHMH qyBCTBHTejlbHOCTb npHMeHHeMbix 

miacTHHOK h njieHOK. 

n jSTOMy b npaKTHqecKofi pa6oTe uejiecoo6pa3HO nyTeM 
npo6Hbix cbeMOK c noMombio SKcnoHOMeTpa ycraHOBHTK 
ToqHyio B^jiHqHHy CBeToqy BCTBHTejibHOCTH npHMeHHeMbix 
npH cbeMKe HeraTHBbix MaTepHa jiob . 

JIjih ycneuiHoro npoBe^eHHH sthx cbcmok Heo6xo£HMo: 

1) 3aMepHTb apKocTb cnHMaeMoro 06-beKTa, hjih ero 

OCBemeHHOCTb, H, npHHHB B KaqeCTBe HCXO^HOH Be JIHqHHbl 

HOMHHaJibHy K) CBeToqy BCTBHTejibHOCTb HeraTHBHoro MaTe- 
pnajia, onpe^ejiHTb c noMombto KajibKyjiHTopa Heo6xoAHMoe 

BpeMH BbI^ep>KKH H BejIHqHHy OTHOCHTeJIbHOrO OTBepCTHH 

o6-beKTHBa. 06-beKT CbeMKH aojijkch 6biTb paBHOMepHo 
ocBemeH, h pa3jinqHH hpkocth oT/jejibHbix ajieMeHTOB o6*beK- 

Ta He £OJI>KHbI 6bITb qpe3MepHO BejIHKH*, 

2) caejiaTb nepBbifl npo6Hbin chhmok b cooTBeTCTBHH 
c pe3yjibTaTaMH pacqeia Bbi£ep>KKH h BejinqHHbi othoch- 
TejibHoro OTBepCTHH no KajibKyjiHTopy; 

3) cflejiaTb ^sa npofiHbix chhmk3, yBeJinqHBSH kojih- 
qecTBO ocBemeHHH Ka>K£oro H3 hhx no cpaBHeHHio c npe- 
Abi/jyinHM na 50°/ 0 > t. e. Ha nojioBHHy /lejieHna uiKajibi 
AHac})parM. yBejinqeHHe KOJinqecTBa ocBem,eHHH CBeToqyB- 

CTBHTeJIbHOrO CJIOH MO>KeT 6bITb npon3BefleHO H C nOMOIUbK) 

c})OT03aTBopa nyTeM y AJiHHeHHH Bbi^ep>KKH; 

4) c^eJiaTb ABa npoSHbix chhmk3, yMeHbiuaa npn 3T0M 
KojiHqecTBo ocBem,eHHH Ka>KAoro H3 hhx no cpaBHeHHio c 
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npeAW^yiuiiM rmme na nojioBHHy AejieHna iiiKajrbi Sna- 
4>parM; 

5) npoHBHTb Becb CHHTbift MaTepnaji b o6biqHO npnMe- 
h ne mom npoHBHTe jie npn HopMajibHon TeMnepaType h c 
ToqHbiM co6.nK) < n > enHeM HopMajibHoro ajih flaHHoro npoHBH- 
TejiH BpeMeHH npoHBjieHHa; 

6) Bbi6paTb H3 qncjia HeraTHBOB pa3JinqHbix njioTHOcrefi 
HaHjiyqiUHH, b H3H6ojibmen CTeneHH cooTBeTCTByiOLUHH 
TpeSoBaHHHM npaBHjibHoro Bocnpon3Be,neHHH Ha chhmkc 
hjih 3Kpane KOHTpacTOB o6T>eKTa h Bcex ero ciOKerao 

Ba>KHbIX AeTajiefl. YCTaHOBHTb yCJIOBHH 3KCnOHHpOB3HHH 

3Toro HeraTHBa (BejiHttfray AencTByiomero oTBepcTHH h 
BpeMH Bbi Aep>KKii), onpe/iejiHB, bo CKOjibKO pa3 Kojinqe- 
ctbo ocBemeHHH, nojiyqeHHoe hm npn 3KcnoHHpoB3HHii, 

60JIbIlie HJIH MeHbilie HCXO£HOH BeJIHqHHbl 3KCn03HUHH. 
HaHOOJIbUIHe p33JIHqHH b vcjiobhhx 3KCnOHHpOB3HHH 

sthx hath HeraTHBOB othochtch Me^j^y co6oh, KaK 4:1, 

H OXBaTblBaiOT HHTepBa JI 3KCn03HUHH, KOTOpblH B 6oJIb- 

LUHHCTBe cjiyqaeB o6ecneqHBaeT TOqHoe ycTaHOBJieHHe Be- 

.flHqHHbl npaKTHqeCKOH CBeTOqy BCTBHTejibHOCTH njieHKH 

h HcnbiTaHHe 3i<cnoHOMeTpa. 

YqHTbiBan, qTO BejinqHHbi, Bbipa>Kaioii;He cBeToqyBCT- 
BHTe jibHOCTb b eAHHHuax TOCT, np5iMo nponopuHOHajibHbi 

OTHOCHTejIbHOH npaKTHqeCKOH CBeTOqy BCTBHTejibHOCTH He- 

raTHBHoro MaTepnajia, ny>KHO pa3AejiHTb hjih yMHO>KHTb 

HCXO^HyiO BejIHqHHy CBeTOqyBCTBHTe JlbHOCTH, Bbipa>KeH- 

HyK) b eAHHHuax TQCT, na Han^eHHyio b pe3yjibTaTe npo6- 
hoh CbeMKH nonpaBoqHyio Be jiHqHHy. 

HTor npoBe^eHHbix BbiqHCJieHHH onpe^ejiHT npaKTH- 
qecKoe 3HaqeHHe CBeTOqyBCTBHTe jibHOCTH HeraTHBHoro Ma- 
Tepnajia npHMCHHTe JIbHO K ^HHblM yCJIOBHHM CbeMKH H 

jia6opaTopHoft o6pa6oTKH, a TaK>Ke oco6eHHocTHM 3KcnoHO- 
MeTpa. 

HcnbiTaHHe KHHonjieHKH, npimmmHajibHO He oTJiHqaio- 
uieecH no cBoen MeTo^HKe ot onncaHHoii, uinpoKO npHMe- 
H^eTCH h b KHHonpaKTHKe. Cyui,HOCTb ero cboahtch k no- 
jiyqeHHK) c noMOUj,bio KHHOcbeMoqHofl KaMepbi psijxa 3ai<o- 

HOMepHO y6bIBaK)IHHX HJIH B03paCTaiOlH,HX 3KCn03HU,HH. ripn 
yCJIOBHH CTaHAapTHOCTH jia6opaTopnoH o6pa6oTKH CHflTOrO 
MaTepnajia HToroBbie njiOTHocTH h ^)OTorpa$)HqecKHe xa- 
paKTepncTHKH nojiyqeHHoro HeraTHBa H3o6pa>i<eHHH CMoryT 

nOCJTy JKHTb OCHOBaHHCM RJISI OD,eHKH CBeTOqy BCTBHTejibHOCTH 

n ^pyrnx KaqecTB njieiiKH. 
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O0T03JIEKTPHHECKHE SKCFIOHOMETPbl 
(3KCn03HMETPbl) OCHOBHblX THIIOB, 
MX yCTPOftCTBO H nPMMEHEHME 



£me b 1935 roAy b jia6opaTopHH cbeMoqpioft tgxhhkh 
BcecoK)3Horo HayqHO-nccjieAOBaTejibCKoro khho(J)otohh- 
CTHTyTa (HHK^H) omjih nocipoeHbi nepBbie onbiTHbie 06- 

pa3UbI C0B6TCKHX Cj)OT03JieKTpHqeCKHX SKCriOHOMeTpOB. 

HapHAy c nopiaTHBHbiMH npH6opaMH 6biji BbinymeH 6ojib- 
uioh SKcnoHOMeip CTyAHHHoro THna, npeAHa3HaqaBiiiHHCH 

AJ1H cf)OTOMeTpHpOBaHHH npH Cb6MK6 CJ10>KHbIX KOMfiHHHpO- 
BaHHblX Ka^poB. 

B nocjie^yioiii.He roAbi HapaAy c pa3JinqHbiMH onbiTHbiMH 
MOAejiHMH 6biJiH pa3pa6oTaHbi 3KcnoHOMeip HHKOH-MKHFI 
THna 311-3 h SKcnoHOMeTp 311-4, BbinycKaeMbiH b HacToamee 

BpeMH COBeTCKOfl KHHOMexaHHqeCKOfi npOMblLUJieHHOCTbK). 

o *n a SKcnoHOMerp SToro THna HBjiaeTCH 

SKCnOHOMCTD 311-4 r n . 

v yHHBepcajIbHbIM KOHTpOJIbHO-H3MepH- 

TeJIbHblM npidSopOM, n03B0JlHK)mHM HapHAy C H3M6p6HHH- 
MH HpKOCTH npOH3BOAHTb H H3MepeHHH OCBemeHHOCTH 

cHHMaeMoro o6i>eKTa. SitcnoHOMeTp coctoht H3 AByx ochob- 

HblX qaCTefi, CBH3aHHbIX Me>KAy C060H BepTHKaJIbHOH OCbK). 

BepxHflfl noABH>KHaH qacTb npn6opa, b KOTopofi pacnojio- 
/i<eH ^OToa.neMeHT, noBopaqHBaeTCH OTHOcHTejibHo hh>khch, 
coAep>Kaiuefl BbicoKoqy bctbhtc jibnoe 3jieKTpoH3MepHTejib- 

HOe yCTpOHCTBO nOCTOHHHOrO TOKa H K3 JIbKyjIHTOp 9Kcno- 

3HUHH. UlKaJia MHKpoaMnepMeTpa rpaAynpoBaHa b otho- 
cHTejibHbix eAHHHuax ot 1 ao 10. 3HaqeHHH aocojiiOTHbix 

Be JIHqHH HpKOCTH HJ1H 0CBeilJ,6HH0CTH, COOTBeTCTBy IOUXHe 

oAHOMy A^JieHHio iiiKajibi, npHBOAHTCa b nacnopTe Ka>KAO- 

TO 9KCn0H0M6Tpa H COOTBeTCTBy KDT B CpeAHCM.' npH H3M6- 

peHHHX 6ojibLUHX HpKOCTen nopaAKa 140 — 200 anocTH.nb6; 
npH H3MepeHHHX Majibix apKOCTeft nopaHKa 35 — 50 anoc- 

THJlb6; npH H3MepeHHHX OCBeiUCHHOCTH 40 — 75 JIIOKC. 

OoT03JieMeHT npuSopa c aKTHBHoft qyBCTBHTejibHofi no- 
BepxHOCTbio b 10 KB. cm pacnojio>KeH b cneunajibHofi ko- 
HycHOH uiaxie. FlepeA bxoahhm OTBepcTHeM maxra ycTa- 
HOBjieHa HpiicoBan AHacj)parMa, o6ecneqHBaiomaa peryjin- 
poBaHHe BejinqHHbi CBeTOBoro noTOKa, naAaiomero Ha 
noBepxHocTb (})OT03JieMeHTa. OTBepcTHe uiaxTbi h AHac|)par- 
Ma saiuHineHbi ot npoiiHKHOBeHHH nbiJiH h Bjiarn noKpoB- 

HblM CTCK JIOM. 3KCn0H0MeTp CHa6>KeH AByMfl CMCHHblMH 
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HacaAKaMH, noBopaqHBaiomHMHCH BOKpyr BepTHKajibHofi och: 
oahoh a^ih H3MepeHHH ocBeiueHHOCTefl h Apyrofl a^ih H3- 

MepeHHH CpeAHHX H BblCOKHX HpKOCTefi. 

HacaAKa ajih H3MepenHH apKocTen, HBjiaiomaHCH orpa- 
HHqHTe JieM yrjia oxBaTa npnfiopa, coctoht H3 jiHH30Boro 

paCTpa H C0T006pa3H0H UiaXTHOH peilieTKH, CMOHTHpOBaH- 

Hbix b oahoh onpaBe (cm. pnc. 34). Ilpn npHMeHeHHH 3toh 
HacaAKH yroji oxBaTa npnSopa paBeH 45°. HacaAKa jxjih 
H3MepeHHH ocBeiueHHOCTefl CHa6>Kena MaTOBbiM ctckjiom. 
M3MepeHHe He6ojibiuHX apKOcrefi nopnAKa 40 anocTHjib6 
npoH3BOAHTcn c nojiHOCTbio OTKpbiTOH AHacf)parMOH, 6e3 
HacaAOK. Yroji oxBaTa npn6opa orpaHHqHBaeTca b 3tom 
cjiyqae bxoahwm OTBepcTHeM maxTbi h cocTaBjiaeT npn- 
MepHO 100°. 

Hcnojib3yeMan b momcht H3MepeHHH HacaAKa ycTaHaB- 
jiHBaeTCH nepeA bxoahhm OTBepcTHeM maxTbi ^)OT03jieMeH- 
Ta. FIpH H3MepeHHHx Majibix 5ipK0CTefl o6e HacaAKH pac- 
nojiaraioTCH no 6oKaM SKcnonoMeTpa, OTi<pbiBa5i OTBapcTHe 
maxTbi (pnc. 37). OnpaBbi o6enx HacaAOK c})HKCHpyK)TCH 
b ocHOBHbix nojio>KeHHflx nocpeACTBOM 3anopHoro ycTpon- 
CTBa, ocBo6o>KAeHHe KOToporo ocym.ecTBjineTCH cneunajib- 
hwm pbiqa>KKOM, pacnojio>i<eHHbiM Ha Sokoboh CTopoHe 
npn6opa. 

3 jieKTpoH3MepHTe jibnan CHCTeMa cna6>KeHa MexaHH3- 

MOM TOpMO>KeHHH yKa3aTej!51, cJ)HKCHpyiOHI,HM nojio>KeHHe 
CTpejIKH B MOMeHT H3MepeHHH. 3t0 yCTpOHCTBO 3HaqHTejlb- 

ho o6jierqaeT paSoTy c 3KcnoHOMeTpoM h pacmnpneT bo3- 
mo^hocth ero npoH3BOACTBeHHoro Hcnojib30BaHHH. Mexa- 

HH3M TOpMO>J<eHHH CTpejIKH npeACTaBJIHCT C060H nOABH>KHyK) 

Ay>KKy, HaABHraiomyiocH Ha TOHKyio cnnpajibHyio npy^H- 
Hy, yKpenjieHHyio Ha Konue CTpe^KH-yKa3aTejin. FIpH na- 
>KHMe KHonKH, pacnojio>KeHHOH Ha 6okoboh CTeuxe hh>khch 
qacTH 3KcnoHOM*eTpa, Ay>Ki<a, OTOABHraacb, ocBo6o>i<AaeT 
CTpejiKy. 

XIjih pacuiHpeHHH AHana30Ha H3MepeHHH b SKcnoHOMeT- 
pe 311-4 npHMenena npHCOBaji AHac^parMa, no3BOJiniomaH 
yBejiHqHBaTb AHana30H npndopa b 2, 10, 20, 50 h 200 pa3 

H C^HKCHpyiOLUaHCH B K3>KAOM H3 3THX nOJIO^eHHH. FIpH 

onpeA^JieHHH BejinqHH hpkocth hjih ocBemeHHOCTH noKa- 
3ai-iHH npn6opa AOJi>KHbi 6biTb yMHo>i<eHbi Ha Be jinqHHy 
KpaTHOCTH, COOTBeTCTBy iomyio pacKpbiTHK) AHacJ)parMbi 
XlHana30H H3MepeHHH SKcnonoMeTpa 311-4 oqeHb Be jihk h 
oxBaTbiBaeT Bee BejinqHHbi hpkocth hjih ocBem,eHHOCTH, 
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C KOTOpblMH npHXOAHTCH CT3 JIKHB3TbCH B npaKTHKe (j}OTO- 
H KHHOCbeMOK. 

KajibKyjiHTop sKcnonoMeTpa HMeeT ABa noABH>KHbix h 
o/ihh HenoABH^<Hbifl ftHCK, Ha kotopom HaHeceHbi 3Haqe- 

HHH OTHOCHTe JlbHblX OTBepCTHH o6l>CKTHBa B U$$Jt&jlBlX 




Phc. 37. 3i<cnoHOMeTp 311-4. flpn H3MepeHHH Majibix 

HpKOCTeH HaCaflKH lym H3MepeHHH flpKOCTIi h ocBeiueH- 

hocth pacnojio>KeHbi no 6oKaM npn6opa, oTKpbiBaa 
OTBepcme uiaxTbi 4 )OT09JieMeHTa 

ot 1:1,0 ao 1:45, a Tai<>Ke TpH OTMeTKH-HHAenca, coot- 
BeTCTByioii;He cjiyqaaM pacqeia 9Kcno3HUHH npn H3Mepe- 

HHH OCBemeHHOCTH H H3M6peHHHX MaJlblX H 60JIbIUHX flp- 

KOCTefl (phc. 38). 

Ha cpe^HeM, iioabh>khom ahckc KajibKyjiHTopa Hane- 
ceHbi BejiHqHHbi BpeMeHH BbiAep>KKH b npe/jejiax ot 
Vsooo ceK - AO 2 mhh. HMeiomHHCH Ha 3tom ahckc yKa- 
3aTejib coBMeiuaeTCH c oahhm H3 j\ejiemm uiKajibi qyBCT- 
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BHTejibHocTH, xapai<TepH3y ioiuhx cBeToqyBCTBHTejibHOCTb 
npHMCHHeMbix HeraTHBHbix MaTepwajioB b eAHHHuax TOCT. 
Ha hh>kh6m AHCKe KajibKyjiHTopa HaHeceHa TaKwe iiJKajia 
CBeTOBbix B6JIH4HH b npeAeJiax ot 0,25 ao 2000 ycjioBHbix 

eAHHHU. 

PacqeT BpeMeHH n ycjiOBHH SKcnoHHpoBaHHH, npoH3Be- 
AeHHbifi c noMombK) KajibKyjiHTopa SKcnoHOMeTpa 311-4, 




Phc. 38. KaJibKyjiHTop 3KcnoHOMeTpa 311-4 



o6ecneMHBaeT npH cbeMKe Ha HeraTHBHOM MaTepnajie AaH- 
hoh qyBCTBHTe jibHocTH h ero npoHBJieHHH ao Y = 0,7 no- 
jiyqeHHe b HeraTHBHOM H3o6pa>KeHHH njiOTHOCTH qejiOBe- 
qecKoro jiHua, paBHofl 0,9. B ocHOBy stoto pacqeTa nojio- 
>KeHbi pe3yjibTaTbi 3aMepa ocBemeHHocTH CHHMaeMoro o6t>- 

eKTa. K03Cj)(J)HUHeHT OTpa>KeHHH Jiima npH stom npHHHT 
paBHbIM 0,3. LIlKaJia OTHOCHiejIbHblX OTBepCTHH KaJlbKyjIH- 

Topa paccqHTaHa Ha npHMeHeHHe npocBeTJieHHbix o6-beKTH- 
bob c K034)c()HUHeHTOM nponycKaHHH, paBHbIM 0,8. 

JUa npaBHJibHoro onpeAejieHHH c noMombio KajibKyjiH- 
Topa BpeMeHH SKCnOHHpOBaHHH H Be JIHqHHbl OTHOCHTejIb- 

Horo OTBepCTHH oe-beKTHBa cjieAyeT: 
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1) 3aMepHTb HpKOCTb HJIH OCBemeHHOCTb, CHHMaCMblX 

o6-beKT03 h njjiyqeHHyio b pe3yjibTaTe H3Mepei-iHii Bejin- 
qHHy yMHOMCHTb Ha cooTBGTCTBy ioiuy K) nojio>KeHHio ^Hac|)- 
parMbi KpaTHOCTb; 

2) coBMecTHTb HHAeKC-yi<a3aTejib cpe^Hero flHCKa c CO- 
OT Be TCTByiOLUHM ^ejieHHeiVI UlKajlbl BeJIHqHH qyBCTBHTejIb- 

hocth npHMGHHeMoro HeraTHBHoro MaTepnajia, BbipaweiiHbix 
b e^HHHuax TOCT; 

3) b cjiyqaax H3M6peHHH hpkocth CHHMaeivioro o6i>eKTa 
coBMecTHTb yKa3aTejib «npK0CTb» hjih «Majian apK0CTb», 
a npH 3aMepax ocBemenHocTH— yi<a3aTejib «ocBeiu ( eHHocTb» 
Ha BepxHeM /jHCKe c cooTBeTCTByiornHM AejienHeM uiKajibi 
CBeTOBbix BejiHqHH; 

4) npoTHB cooTBeTCTByHDiuero AejieHHH uiKajibi otho- 
CHrejibHbix OTBepcTHH, HaneceHHbix na BepxHeM, Heno^BH>K- 
hom AHCKe KajibKyjiHTopa npoqecTb Ha iHKajie BH^epmeK 
cpe^Hero flHCKa BpeMH Bbi^epxcKH, Bbipa>KeHHoe b ceKyH- 
Aax hjih Rojrnx cexyHAbi. 

KaK yx<e yKa3biBajiocb, npn onpe^ejieHHH Bpmem hjih 
ycjiOBHH SKcnoHHpoBaiiHH HeoSxo^HMO yqnTbmaTb pa3JiHqiiH 
qyBCTBHTejibHOCTH npHMeHaeMbix HeraTHBHbix MarepnajioB 

npH HX HCnOJlb30BaHHH B yCJIOBHHX ecTecTBeHHoro OCBe- 

meHHH h npii npHMeneHHH jiaMn nana jiHBaHHH. B btom 
cjiyqae npn cteMKax Ha naHxpoMainqecKHx SMyjibcnnx 

BejTHqHHa qyBCTBHTejibHOCTH Ha Ka JlbKy JIHTOpe SKCnOHO- 

MeTpa noJDKHa ycTanaBjiHBaTbCH Ha 30— 40°/ 0 Menbiue ho- 
MHHajibHofi, onpeAejieHHofl ajih cbeMOK npH ecTecTBeHHOM, 
HaTypHOM ocBemeHHH hjih jjjih ocbcthtc jibHbix npiioopoB 
c /jyraMH BbicoKoft hhtchchbhocth. 

OOT03JieKTpHqeCKHli SKCnOHOMeTD 

SS25S «JlenHnrpa/i» THna 10-11 o6ecne,HBa- 

eT B03MO>KHOCTb OnpeAeJieHHfl BejIHHH- 
Hbl Heo6xO£HMOH BbI£ep>KKH He TOJIbKO no JipKOCTH, HO 

h no ocBemeHHOCTH o6-beKTOB cmmkh. Ha Sokoboh cTeH- 
Ke 3KcnoHOMeTpa pacnojioweno npaMoyrojibHoe OTBepcTHe 
uiaxTbi cl30T09jieMeHTa. Yroji oxBaia npn6opa paBeH npn- 
Mepno 60°. Ajih orpaHHqeHHH Bejinqunbi CBeTOBoro noTOKa, 
naflaiomero na qyBCTBHTe jibiiyio noBepxnocTb cj)OT03JieMeiiTa, 
b maxTe npn6opa Mo>i<eT 6biTb ycTaiiOBjiei-ia uiTopna c #By- 
mh OTBepcTHHMH. FIpHMeHeHHe 3toh uiTopKH, 3aKpbiBaiomeH 
qacTb noBepxHOCTH (|)0T03JieMeHTa, yMeHbuiaeT KOJiHqecTBo 
naflaiomero Ha Hero CBeTa b copoK pa3 n 3naqiiTejibHo 
pacuiHpaeT Aiiana30H H3MepeHHH. 
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Ha pnc. 39 ripHBeiteH oScxhh bujx SToro 3KcnoHCM?Tpa. 
Ha HH>KHeM 3y6qaTOM AHCKe KajibK} jiHTopa KpacHOH h qep* 
hoh KpacKoii nanecenbi jxbq ujKajibi Be jiimHH othochtc Jib- 
Hbix OTBepcTHH o6i>eKTHBa, o^Ha H3 KOTopbix nepei<pbi- 

BaeTCH HenOABHJKHbIM CeKTOpOM. ripH HOBupOTe AHCKa 3TH 
LUKajIbl MeHflK)TCfl MeCT3MH H 

o^HOBpeMeHHo aBTOMaTHqecKH 
OTKpblBaeTCH HJIH 3aKpbiBaeTCH 
iiJTopKa. B cjiyqaax HeBbi- 

COKHX HpKOCTefl oS^KTOB 

cieMKH h HeSojibUJHx ocBemeH- 
HocTefl pacqeT Bbi#ep>KKH npo- 
H3boahtc5I no KpaCHOH HiKajie 

OTHOCHTeJIbHblX OTBepCTHH H 

KpacHOMy HHAeKcy-yKa3aTejifo. 





Phc. 39. SKcnoHOMeTp «J"IeHHHrpaa» THna 10- 1 1 b ^y-rjinpe 
IlpH 3HaqHTeJIbHOH HpKOCTH HJIH OCBdUeHHOCTH o6"beKTOB 

CbeMKH Hcnojib3yeTCH qepHan micajia h cooTBeTCTByiomnfi 
oKpameHHbift b qepHbin ubct MfleKG-yKa3aTejib. Ha Bepx- 
HeM AHCKe KajibKyjiHTopa HaHeceHbi Benwnmu BpeivieHH 
BbiAep>i<KH b npe^ejiax ot x / lm jxo 60 ceK. h uiKajia 
BejiHqHH CBeToqyBCTBHTe jibHocTH npHMenaeMbix i-ieraTHBHbix 
MaTepnajioB, BbipasceHHux b e^HHHaax TOCT. Ha stom 
^<e AHCKe nanecen Taioi<e cneunajibHbiH HHAeKC-yKa3aTejib, 

COOTBeTCTByiOUUIH BpeMeHH BbI^ep>KKH npH KHHOCbeMKe, 

npoH3BOAHMOH c qacTOTOH b 16 Ka^pocMen b ceKyH^y h yr- 
jie pacKpbiTHH o6TiopaTopa b 170—180° 
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UlKajia MHKpoaMnepMeTpa rpa^ynpoBaHa b OTHOCHTejib- 
Hbix e^HHHuax ot 1 ao 8. f[pH6jiH>KeHHbie 3HaqeHHH Bejw- 

qHH HpKOCTH, HJIH OCBemeHHOCTH, COOTBCTCTBy KDIUHC Aejie- 

hhhm 9toh uiKajibi, npHBeAenbi b Ta6ji. 10. 

Ta 6 ji h ua 10 



ripHUJIH>KeHHbie 3HH HCHHH BCJIHHHH flpKOCTH HJIH OCBCmCHHOCTH, 

cooTBeTCTByioiuHe AejieHHHM uiKajibi 3KcnoHOivieTpa «JleHHHrpaA» 





flpKOdb 3aMepaeMoro ynacTKa 


OcBemeHHOCTb o6i>eKTa cbcmkh 


Ae/ieHHH 


(b anocTH^b6ax) 


(b .iioKcax) 


UIKaJIbl 










MHKpoaMnep- 






npH OTKpblTOft 




Meipa 


npH OTKpblTOft 


npH 3aKph!TOfi 


npH jaKpbiTOH 




UJTOpKe 


UJTOpKe 


uiTopne 


UlTOpKe 


1 


10 


400 


50 


2 000 


2 


20 


800 


100 


4 000 


3 


40 


1 600 


200 


8 000 


4 


80 


3 200 


400 


16 000 


5 


160 


6 400 


800 


32 000 


6 


320 


13 000 


1 600 


65 000 


7 


640 


25 000 


3 200 


130 000 


8 


1 300 


50 000 


6 400 


250 000 



IlpH npHMeHeHHH 3Toro SKcnoHOMGTpa b KaqecTBe ap- 
KOMepa onpeAejieHHH HeoSxoAHMoro BpeMeHH 3Kcno- 
HHpoBaHHH cjie^yei: 

1) cosMecTHTb c HHAeKC0M-yKa3aiejieM AeJieHHe UiKajibi, 
cooTBeTCTByioLnee Be jinqHHe CBeToqyBCTBHTejibHocTH npn- 
MenHeMoro HeraTHBHoro MaTepnajia; 

2) HanpaBHB npn6op Ha CHHMaeMbiH oS^eKT, BpamaTb 
ahck Ka^bKyjiHTopa ao Tex nop, nona qepHbifi hhackc Ha 
hh>khcm AHCKe He coBMecTHTCH c ABJienHeM uiKajibi MHKpo- 
aMnepMeTpa, COOTBeTCTByiOmHM OTKJIOHeHHIO CTpejiKH-y Ka3a- 
TeJIH. ECJ1H npH 3aKpbITOH UJTOpKe OTK JlOHeHHe CTpeJIKH 

MHKpoaMnepMeTpa He npeBbiCHT AByx A^JieHHfl uiKajibi, cjie- 
AyeT ahck KajibKyjiflTopa Bpam,aTb ao Tex nop, noi<a c co- 
ot Be TCTByiomnM AeJieHHeM UiKajibi He coBMecTHTca Kpac- 
HbiH HHAeKc. B cjiyqaax >Ke bucdkhx apKOCTen ciiHMaeMbix 
o6i>eKTOB, KorAa CTpejnta MHKpoaMnepMeTpa yiiAeT 3a npe- 
Aejibi uiKajibi, ahck KajibKyji^Topa cjieAyeT noBepHyTb TaK, 
mto6w b npeAejibi UJKaJIbl BOUieJI qepHblH HHAeKC H UJTOp- 
Ka 3aKpbunacb; 
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3) npoTHB cooTBeTCTByiomero Ae jichhh uiKajibi othoch- 
TejibHbix oTBepcTHH npoqecTb Heo6xoAHMoe BpeMa BbiAep>K- 
kh, BbipaweHHoe b ceKyHAax hjih aojihx ceKyHAbi (pnc. 40). 

C njMombfo 3Toro npn6opa BpeMH SKcnoHHpoBaHHH mo- 
>KeT 6biTb onpeAeJieHo h no ocBemeHHocTH CHHMaeMbix 
o6i>eKTOB. J\jm 3aMepoB ocBemeHHocTH npHMeHaeTca cne- 
unajibHan HacaAKa c MOjioqHo-oejibiM ctckjiom, JierKo 
BCTaBjiHiOLuancH b OTBepcTHe maxTbi cj)0T03jieMeHTa. PacqeT 




Piic. 40. SKcnoHOMeTp «JIeHHHrpa,n» THna 10-11 

C Haca^KOH flJIH H3MepeHIIH OCBeiAeHHOCTH 
BpeMeHH SKCnOHHpOBaHHH npOH3BOAHTCH TaK >Ke, KaK H B 

cjiyqanx 3aMepa hpkocth o6i>eKTOB cbeMKH. 

CjieAyeT OTMeTHTb, qTO npn cbeMKe HeKOTopux oqeHb 
hpkhx oo-beKTOB, jiHiiieHHbix nepeAHero njiaHa (HanpuMep. 
MopcKHx hjih yAajieHHbix 3hmhhx nettaaweH), BpeMH BbIAep>K- 
kh, onpeAejieHHoe c noMombio 3Toro 3KcnoHOMeTpa, uejieco- 
o6pa3Ho coKpaTHTb npHMepHo b ABa pa3a. IlpH cbeMKax >Ke, 
npoBOAHMbix npoTHB CBeTa hjih >Ke npn CbeMKe o6i>eKTOB 
c oqeHb TeMHbiM nepeAHHM njiaHOM, BejiHqnny BbiAep>KKH 
cjieAyeT yBejinqHTb b njjiTopa-ABa pa3a. 

IlpH npHMeHeHHH SKcnoHOMeTpa uejiecoo6pa3Ho CHCTe- 
MaTHqecKH npoBepaTb HyjieBje nojio>KeHHe orpejiKH MHKpo- 
aMnepMeTpa. 
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OqeBHflHo, mo Rjin npoBe^ei-iHH stoh npoBepKH Heofixo- 

flHMO nOJIHOCTbK) HCKJIfOMHTb £OCTyn CBeTa K BCTBHTeJIbHOH 

noBepxHocTH cj3i>T03JieMeHTa. IlpH 3tom CTpejiKa-yi<a3aTe^b 
^oji>KHa coBnadb c nyjieBOH otmctkoh uiKajibi. B cjiyqae 
HecoBna^eHH^i dpejiKH c stoh otmctkoh cjie^yeT c noMombio 
peryjiHpoBOMHoro BHHTa, pacnojioweHHoro b Kopnyce npn- 
6opa, coBMecTHTb ee c nyjieBbiM nejienmu iiiKajibi. 

BbinycKaeMbie cobctckoh npoMbiiujieH- 
SKcnoHOMeip ^oxorpa^H- H0CTbIO Ma jiocbopiviaTHbie cboToannapa- 
necKoro annapaia T , ttt * j. 

«Kucb m>> Tbl «KneB 1 1 1» CHao>KeHbi tpoToa&eKT- 

pHHeCKHM SKCnOHOMeTpOM, BMOHTHpO- 

BaHHbiM b BepxHeft qacTii annapaia. 06iu,hh bhJ pi cxeMa 
SKcnoHOMerpa npe^cTaBJieiibi Ha pnc. 41 h 42. Pacnojio- 
>K6HHoe cjieBa ot SKcnoHOMeTpa pHcj^jieHoe Kojibuo Heno- 

CpeACTBeHHO CB5I3aHO CO CKOJIb3flIi;HM KOHTaKTOM HeSojib- 

tuoro peodaTa, HaxoAHmeroca BHyfpB npnSopa. IlpH Bpa- 
LUeHHii 3Toro KOJibua b uenb TOKa, reHepnpyeivioro c})oto- 
ajieMeHTOM, bboahtch 6ojibuiee hjih MeHbiuee /jooaBoquoe 
conpoTHBJienHe. B cbh3h c stum dpejiKa MHKpoaMnepMeT- 

pa, OTK JlOHHBLUaHCH UOJ\ BJIHHHHeM B03£eiiCTBHH Ha C|)OTO- 

sjieMeHT CBeia, OTpa>KeHHoro ot oS^eKTa CbeMKH, BHOBb 

B03BpaTHTCH B CBOe HCXOAHOe nOJIO>KeHHe H COBMeCTHTCH 
C p0M60BH/UIbIM 3HaKOM Ha IDKajie. ECJ1H Cj)OT09JieMeHT 9KC- 

noHOMeTpa no^BeprHyTb bos^chctbhio 6ojiee BbicoKoft ap- 
kocth h TeM caMbiM yBejiH^iHTb cnjiy cj)OTOTOKa, to ajih 
B03BpameHHH CTpejiKH b Hcxojuioe nojio>KeHHe OKaweTCH 
Heooxo^HMbiM BBecTH b uenb Sojibiuee conpoTHB jieHiie. Ha- 
oSopoT, npH MeHbuiefl CHjie TOKa Ao6aBO L iHoe conpoTHBjie- 
HHe aoji>kho 6biTb o^eHb Majio. 

TaKHM o6pa30M, Bejin^HHa bk jiioqeHHoro b uenb conpo- 

THBJieHHH MO>KeT CJiy>KHTb MepiIJIOM flpKOCTH oS'beKTOB 

3aMepa. 

Ha Hapy>KHOP°i noBepxHOCTH KajibKyjiHTopa SKcnoHOMeT- 
pa h pn(j)jieHoro KOJibua, CBH3aHHoro co CKOjib3HiUHM koh- 
TaKTOM peocTaTa, HaneceHbi: iiiKajia BpeMeHH Bbi£ep>KeK, 

UJKaJia OTHOCHTe JIbHblX OTBepCTHH h niKajia Be JIH^HH qyB- 

CTBiiTejibHOCTH npHMenaeMbix neraTHBHbix MaTepnajioB. 

B HTore H3MepeHHH b cootbctctbhh c nojio>KeHHeM 
pncf).neHoro KOJibua, npn kotopom crpeMa MHKpoaivinep- 

MeTpa COBMeCTHTCH C pOMSoBH^HblM 3H3KOM LUKajIbl npO- 

thb cooTBeTCTByiomero #ejieHHH LUKajibi othochtc JibHbix 

OTBepCTHH, MOH<HO npO l ieCTb Be JIHMHHy HeoCxOAHMOH Bbl- 

ziepwiut. 
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Phc. 41. 06miiH BHfl (J)OT09.neKTpHMecKoro sKcnonoMeTpa 
(j)OTorpa$HHecKoro annapaTa «KueB J 1 J » 



Ozpammumenb y2/ia 
oxBama 




MuHpoaMnepMemp 
Phc. 42. CxeMa sKcnonoivieTpa (jxrroannapaTa «KneB II1» 



FIpiI CTieHb MajlblX HpKOCTHX CHHMaeMblX oe^eKTOB cn- 

JTa TOi<a, B03HHKaK)LU,ero b uenH c|)0T03jieMeHTa, HacTOJibKo 
Majia, mo name npw MaKCiiMa jibHOM yMeHbiueHHH conpo- 

THBJieHHH OI<a3bIBaeTCH HeB03MO>KHbIM BepHyTb dpejiKy 

npn6opa b ee Hcxo^Hoe nojio>KeHHe. B CBH3H c sthm uiKajia 
3KcnoHOMeipa cuaSweiia jnoSaBoqHbiMH flejieHHHMH, pacno- 
.no>KeHHbiMH pn^oM c ocuoBHbiM yKa3aiejieM — pom6om. Ha 
3T0H uiKajie HaHeceHbi mic})pbi 2, 5, 10, 20, 40. Kor^a ap- 
Kocib oo-beKTOB cbCMKH oqeHb Majia, CTpejiio MHKpoaM- 
nepMeTpa £a>Ke npn nojiHocTbto BbiBe^eHHOM conpoTHBjieHHH 

OCTaHOBHTCH OKOJIO 0£HOH H3 3THX UHCj)p. B 3TOM CJiyqae 

AJiH y CT3H0B JieHHH Heo6xo/jHMoro BpeMeHH Bbi^ep>KKH cne- 
AyeT BejiHqHHy, onpe^ejieHHyio npH jxanuoM nojio>i<eHHH 
pHc|)jieHoro KOJibua, yMHo>KHTb Ha qnc;io, yKa3biBaeMoe 
CTpe;iKOH npn6opa. Bjiaro^apn 3T0My ycipoHCTBy ^nana- 

30H H3MepeHHH, npOBO^HMblX C nOMOIUbfO 3T0r0 SKCnOHO- 

MeTpa, oqe.Hb bcjihk. 

SKcnoHOMeip annapaTa «KneB III» HBjiaeTCH apKOMepoM 
c yrjiOM oxBaTa, cooTBeTCTBy ioluhm yrjiy H3o6pa>i<eHHH o6i>- 
eKTHBa c (|30KycHbiM paccTOHHHeM b 5,0 cm h paccqHTan 
Ha npoBe^eHHe Hi-nerpajibHbix 3aMepoB hpkocth CHHMaeMbix 

o6t^KTOB. 

^OqeHb cymecTBenHoe bjihhhhc Ha pe3yjibTaibi H3Mepe- 

HHH npH npHMeHeHHH CMGHHblX o6l>6KTHBOB MoryT OKa3aTb 

pa3JiHqHH yrjia oxBaia 3KcnoHOMeTpa h yrjioB it3o6pa>Ke- 

HHH 06T>eKTHB0B pa3JIHqHbIX (})OKyCHblX paCCTOHHHH. 

llpH npoBe^eHHH HHTerpajibHbix 3aMepoB ToqHoe on- 
peAejieHHe ycjioBHH 3KcnoHHpoBaHH*i no KOHKpeTiibiM BejiH- 
qHH3M HpKOCTH OCHOBHblX SJICMeilTOB noAMeHneTCH ycTa- 

HOBjieHHeM jiHiiib HeKOTopofi «cpe#HeH» HpKOCTH Bccro o6td- 
eKTa b uejioM. 

IlpH CbeMKaX 06-beKTOB CO Cpe^HHMH HHTepBajiaMH np- 
KOCTefl, K qHCJiy KOTOpblX OTHOCHTCH 60 JIbLUHHCTBO CHHMa- 
eMblX cio>KeTOB, npHMCHCHHe 3Toro 3KcnoHOM6Tpa o6ecneqn- 
BaeT ^ocTH>i<eHHe xopownx KaqecTBeHHbix pe3yjibTSTOB. 
ripn cbeMKax oqeHb KOHTpacTHbix ctoweTOB c 6ojibm;iMH 
HHTepBajiaMH hpkocth sto o6cTOHTejibCTBO MO>i<eT npnnc- 
cth k cymecTBeHHbiM ouin6KaM b onpeflejiemiH Bbi£ep>KKii. 

B CBH3H C 3THM npH CbeMKaX npOTHB CBeTa HJIH BHyTpH 

noMemeHHH h npn npHMeHeHHH HCKyccTBeHHoro ocBemeHHH 
b noK33aHHH 3KcnoHOMeTpa annapaTa «KHeB-III» cjie^yeT 
BHocHTb HeKOTopbie nonpaBKH. TaK, HanpHMep, npn cbeMKe 
npoTHB CBeTa %jm oSecneqemiH npopaSoTKH AeTajien b tchhx 
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06'beKTa Bbi^ep>i<Ky cne^yeT necKOJibico yAJinmiTb no 
cpaBHeHHio c noKa3aHHHMH npn6opa. Ilpn CbeMKax BHy Tpn 
noMemeHHH npH ecTecTBeHHOM ocBemeHHH uejiecoo6pa3HO 

HeCKOJlbKO yMeHblUHTb BpeMH Bbl^ep^KH. 

Ilpn ocBemeHHH CHHMaeMoro o6i»eKTa jiaMnaMH HaKajiHBa- 

HHH B CBH3H C pa3 JIHqHHMH CneKTpa JIbHOH qy BCTBHTe JlbHOCTH 

(j)OT03JieMeHTa h npHMeHaeMbix HeraTHBHbix MaTepnajioB 
u,ejiecoo6pa3HO yBejinqHTb BpeMfl Bbi/jep>KKH: 

1) npn npHMeHeHHH naHxpoMaTHqecKHX HeraTHBHbix Ma- 
TepnajioB Tnna «naHxpoM-3» h naHxpoMaTHqecKHX HeraTHB- 
Hbix n.neHOK Tnna B h B — Ha 50°/ 0 ; 

2) npn npHMeHeHHH oSbiqHbix naHxpoMaTHqecKHX MaTepH- 
ajioB — Ha 100°/ 0 ; 

3) npn npHMeneHHH opToxpoMaTH^ecKHx HeraTHBHbix Ma- 
TepnajiOB — npHMepHo b 2,5 — 3 pa3a. 

ToqHan BejinqHHa sthx nonpaBOK AOJi>KHa 6biTb ycTa- 
HOBJieHa nyTeM npo6Hbix cbeMOK. CBeToqyBCTBHTejibHocTb 
npHMeHHeMbix npn CbeMKe HeraTHBHbix MaTepnajioB, KaK 
y>Ke yKa3biBajiocb paHee, TecHefluiHM oopa30M CBH3aHa c 
ycjioBHHMH hx npoHBjieHHH. llpHMeHHeMbie npH paSoTe c 
Majio^opMaTHbiMH annapaTaMH cneunaji^Hbie, TaK Ha3biBa- 
eMbie MeJiK03epHHCTbie npoHBHTeJin TpefiyiOT HeKOToporo 
yBejinqeHHH BpeMeHH SKcnonHpOBaHHH njieHKH. IlocKOJibKy 
npoHBJieHHH njienoK, chhthx annapaTOM «KneB 1 1 1 » , 

AOJDKHbl npHMeHHTbCH HMeHHO T3KHe IipOHBHTejIH, 3T0 6bIJIO 

yqTeHO npn rpa^ynpoBKe uiKaji 3KcnoHOMeTpa annapaTa 
«KneB 1 1 1 » . 
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